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<'Uo..N,AN    U.,TfUK:     ,1  AV«.  CV,.,, ./,/<„„,,,,/„,  ,,7,.,„,,.„/,,,. 

I'y  T.  '..   liKMiMK,  M.l...   VMS.,   l.r..f,.,..,r  „r   n,v„..l..,y   in   iK-   lu.verHity 

<'f  T'lrniitK, 

(Lecture  .Wiv«r.     .lunc  15.  lyil.^Ms.  r..ieiv...|  |.,.,..mk.r  -J,  |!.12., 

f  l.av..  ,|,.H,.„  a.  U...  MiLj,.,  1  of  il.iH  l,.e,.n..  tlu-  |.lnBi.,l.H.-y  .,f  th..  ki.li,..v 
•""'  '"""■  |".tl..-Mlu.ly  tl...  ,„o,l..  of  ,ic.i.„.  of  on..  |.,.,t  of  ,t.  n,,nu.lv  xC 
•4lon...M,h.s.  In  1!»0C,  at  .1...  nuM-tinw  „f  th...  I'.r.tmt.  .M..,li,..l  A...-Mt,on  ,n 
lornnto,  [  l„„„.i„  f,„.„.a,.l  a  n.w  -nnroption  of  ,1,..  ...tion  of  thin  v,.,y 
.■lui.u.„.,mtic,M„,ionof  ,1...  rrnal  ap,.arain..  an.l  .incv  ihat  tin,.- tmv  h-.-n 
•■"■""uulalinKH  .on.i.l.MahU.  iua«.s  of  eM,„  n.  e  l.y  th.-li^-hi  of  ulu.l,  niv  |I..m,v 
can  Ih'  critiii.M'ii. 

y..,y  ^horily  after  thi.  .li^'overy  of  tl„.  n.,un  .i..|,.il,  of  ||„.  ,,.n,.|u.v  m  ,1„. 
k..ln,.y.  I.MclvM,-,  |,H,,i,.^,  1,1.  „|,.a.  n,,ou  t|„.  ,|,.,,  knnwn  M.u,  i.u..,  ,,ul  To.  ,,anl 
l..««.'ll.k.,ovsn  theory, ha.  th-  vMo.n..n,h..s  was  a  til.,.,.  an,l  M„.e  that  ti.n,. 
a    .h.s,.„,.s,ons  „,,on  .vnai  ar.ivi.y  hav.  ...m,..,!   r„„n,l  lliis   throry  U-.-aase  it 

"""""    ""  '■^l'''""'<i""  "'■  <!"•  "H t  a,-,ion  of  „„■  ,,ar,   of   ,h..  .u,..:l,anisn. 

"l.->n  hy.h.Mlyna.ni,.  pri,,,,,,!,...     Th..  n.......sary  e.„„l!arv  follow,,,..  f,„:„  ,|,i, 

a«MMu,,„„n  „f  lil.ra.ion  is  .hat  a  .  ..n.i.h.rahl.  .I..,.,,.,  of  ahsor,„io„  ,nns,  U- 
.•(Wt...|  a.  tlu.  .lilut..  tillrat.  ,raN..l.,lown  ,h.  ,„lml..,  a,.,|  h..w  ..x.t.,s.siv..lv 
.l.'l«■at  thi'  inusi  Ik.  was  firsi  point..,!  ..iit  hy  ll..i.l..nhain. 

If  we  .  onsi.h.r  th..  r.-sul.s  oh.ain..,!  l.y  .1...  ..arli..r  work.-rs  ,. ,  ,h..  ki^hu-v 

v..ry  nui„yof,h,.n,  appear  s„lh.:i..,Mly«..ll  ..xplai,„.,l  hv  ,h..  Ln,lwi.,r  ,h,...rv 
1"..  as,,,  ,h..  ,,„„■.,.  .,,•  vears  a  far  stri.t.T  examination  of  ,i„.  ,h'..orv  ssl.l 
Htte,npte.l,  sov.ral   oh^.rva. ions  were  nm.l.-  which   prove.!    v..,v  ,!i„i.;,l,    1.. 

*'Xl'l'i,n,  an.l  ,n  many  ca.s,.s  it  was  necess«,y  to,nake  sneh  exl..,iMve  a, ft..,, 

'-ntrud,.t.„yassu,uptio,,s  that  it  k.<a,ue  m.reasinjrly  .!i,H,M.li  i,,  a.rept  the 
theory.  („  recent  year.s  evi.leni..  has  l,e,.„  oh.aine.i  in  u.anv  .lin.ction« 
which  u,  n,y  ..p„„on  co,.cl„sively  proves  that  the  -lo,ne,„I„s  is  not  a 
f.ltenii«  surfac...  It  is  not  ,.,v  object  to-.lay  to  .li.s,.„..s  this  poi,.,  i„  any 
<iHa,l.  I  ,„ayre.er  ...  ,ny  le,:.,.,e  .leliveied  l,ef.,re  .he  Ilarvev  .S„eietv  in 
New  \ork  u,  Dece.alH-r.  liloy,  whe,e  a  sh.^rt  s„nu.,a,v  ..f  the  lac.s  for 'an.l 
a^a,ns.  filtration  is  ^ave„,  or  t.,  the  excellent  paper  hv  Magnus  in  the 
Han.lhnch  der  IJi.x.he.nie,'  where  it  is  .lisci.s.se.l  m  ..rlnino  It  will  he 
•suthcent  for  n.y  prese,.t  puq-.s,.  if  I  in.jieate  the  chief  rea.^oiis  which  1..,!  ,ne 
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to  oorulii.!..    ilwt  ih-  i.U  nf  filirmi..n  at    thi-  ktluiiM-niUr  .iirfHip  imi-t   I.. 

ItlMillltolllxl. 

I*»tK(1|«  th«-  iniot  utrikinK  l'i«K««  .if  i>vtil..m*  i.  .IkHvinI  (rom  iIh-  i.  ri»i.l.irt- 
tiim   ..(   th.«   ...n.rtifniiioii    lin.i  .•..riHtiiiitiori  ..f  th.*  iiiimii  obutiuNl  .tuiiiiK 
pxtri'tiifly  tuv  M.<ri'tii.ri.     !>»♦•  .•vi.lcii.i-  i*.  .|iiiii. .  l.-ar  itint  ifw   rniuti  hulk  .f 
the  Wftler  mtrtu-il  \,y  th.'  ki.ln.7  '•i»<l..uJiU..lly  .m,,,-  f,„i,.   i|,..  i,|,,tii..|.ili 
Henw  ih..  ii...r..  rnpi.l  iIm-  flow  of  llui.l  from  il...  ki.l11.7th,.  „i..r.-  cl..««.lv 
tniwt    tJiHt    fhii.l    r.wiiihl.!    in   c.>ii..liiiili.m    ih.>    tlui.t  .li-<  hiir^.-.!  f„„ii    th.- 
jilutiKTuli.  Hiii.t.   il   luu.h  •ihorNT  tiiiu-  ih   thfii  iill..wf.l   i„  th.'  ..-Il,  of  th.- 
tuhulw.  t..  rii.Nhfy  ic  by  <tlm..rt>ti..ii  or  mNmti.m,  an.l  if  fi|ir«tio»i  i^  th..  ••■tu.- 
\,t<H'VHH  ill   t>„.  ylMtiH-ruli   this  f!iii,|   „u«hl    to   it|.|.r..xiiiml.-  tn..r.'  ,u„l   mot,. 
.•lo«..ly  ill  (;oiM|M.-iti..ii   to  th..   hhuMl   j.la«mi4  m,  far  m  ih..  «alt^  iii.'a  ,.ii.!  all 
coiiMitufntH  of  thi'  plAKiiia  other  than  |trolfin«  nr..  ...nwrn.-.j.     IIiii  il».  .Iijui, 
iii-ini' rnKTi't.'.]  iift.-r  .Iriiikiujf  .■opioii.t  iimoiuitx  ..f  lujfiT  U^.r*  or  >>(  wiii.-i  * 
HhoWH  a  (■..n-.titnti.pii  in  niUh  wi.|..ly  ,lifr,.|,.ni   from  thiit  ..f  ih..  hl.H„|      i„u. 
Hi.h'iinK  only  ll"'  totrtl  .•on.:»'ntr»tion,  ««  ..«iiiimt...|  by  the  .li.|.n.i.».ion  of  th.- 
frwitinn  I»>i'«t.  i'  i«  <|iiiteeaHy  t.i  ohuin  u  iiriti.-  with  Am  -O-l"  ('.,  fin.i  ..n.. 
H«  1..W  ,iH-0-()7:r  V.  Imw  \vH>n  r.>ror.Ki.J     To  .-fllTt  a  .•Iwiu^.  in  .•.m...'ntrrtti..r, 
HO  i-^  ..n»ivu  aM  thin  .h-not.-H.  hy  Hltnilion  ihrouKh  iiHenii|N'rim'HhI..  iii..|nht«ti.. 

woul.l  ntHosditaU'  a  |>r»'»Hui»'  .lifr»>rfnc««  on  th.-  two  suU>h  of  th inhnin..  of 

at  leant  4000  mm.  Hjj,  n  iiri-Hnuro  .lim-rence  utUrly  .mt  of  com|«riw.n  with 
the  bl.HHl-pn'««iirH.  Thfref.ire  t.)  iimke mich  n  n-milt  (ii.or.l  with  th.-  flltnitiori 
theory,  it  lit'fompH  ntn-.'smiry  t..  aM«iini..  11  m.mt  ext."m.iv..  ri'Hlworj.tioii  of 
the  wltH  andothf^r  subHUimiw  of  Hiimll  molecular  »/.,',  a  rt'tthiHor|.tion  on  wiuh 
an  pxtensiv..  ncalf  ami  at  »n.h  a  rate  bh  !«,  I  think,  ontin-ly  out  of  tl,,. 
.|uention. 

If,  in  themjcon.l  plaw,  we  inveHtigiite  the  correlation  k'twwn  the  blooti  How 
and  the  rate  of  mretion,  we  find  that  while  there  ix  a  general  correMimndem.., 
in  thau  increawe.!  urine  flow  in  usually  aceompaniiMl  by  in.;rease.!  hlcwl  fl„w, 
lliiH  in  by  no  meann  a  univerHal  rule.g  I  have  fn'.|uenlly  obnerve.!  in  kiilni.yn 
in  which  there  was  at  the  tart  a  fairly  free  blotnl  flow  and  Jmt  hIow  urim- 
iw<r».tion,  a  copious  diureMs  to  c.ime  on  without  any  change  in  the  bl.MKJ 
flow.  !nd«H»d  01.  no  less  than  five  .jocasionH  I  have  s«.««n  a  .lixtirirt  decrease 
in  the  blood  flow  to  txcur  as  the  diure.si.s  c.uiimenced,  and  mon-ov.'r  in  th.-se 
ex{>eriinentH  the  volume  of  the  kidney  actually  increawHl.  In  every  dir.'i.tion 
we  find  that  the  urine  flow  d.Kis  not   vary  strictly  with  the  blood   flow  nor 

♦  Drener,  'Arch.  Exp.  I'ath.,'  18i»2,  vol.  ii),  p.  303. 

+   Macalluiu  ami  IJriiiiun,  '  Joniu.  Hid.  Cheni.,'  linn),  vol.  0,  p.  N7. 

J   Macalliim  ami  UniMjii;  loc.  eil. 

§  Cf.  (fottlieli  and  >tiigniis,  'Arch.  Exp.  Path.,'  l!)ol,  vol.  ih,  p.  223. 
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I"    flH.   th.r-l  pi.,...  >..   h«v..  v..ry  .l.,  i.i...  .n.. ,,«.„.,    „...   |,,|w,k 

' 'I'  ""■M-;""-"-  ■!-.« I  t I  ih.   « I  „„„,„,.t „.  „„^  „,„ 

-.u.n..|y  ,  u.,  ..    r...U,r,.,.,„.      I,  „.,.  ,.        »...«.  .hi.h  ...  ur-  ..,.,.,.v..J 
wM.m    .h..  ,..l...,.,.   «n,l    «..     hr.n.  .,.,.      :,y    ..„,.    ,.,.,.,    ,f,„,,   ,^^.,„^^ 

""*'^"''";'i"'    : «'"      "-•     -     .linmn.n.,,,     ,„     ,|...    .„, f 

........  y...l.U..|    ,,v    .1...    ki.|,..,v.      Su.h    ..    fa..t..r    ,.    .,.  ,n.  r......    ,„    hv-ln- 

^n.M.  ,,r.,...r..  wulut.    .....    un.,..r,    ,..n,li,.«    ...    ,.„....„,     „ h-.w    ..f 

-.rm.'.     .Ml   (ha.   ,.  ...... ,..ry    i*  %.,   ,„„U   tl...  k..lm.v    .h-,.|.a.„..  „«.,.„.i  « 

:;,""'   '"""';."       ■'■' "•"•"""•• — <     •".'    l-y    ....«t    ..x,.u,......t..r, 

"■';"'  ""•'"  '""'^  '""■••  ""' '  >i-''l'-'  — .l<-<  «l.i.».  .....y  1-  .nt..r,.,..t..|  ^ 

"""■;;"  :"" ''  ^""""'  """  ""■  ''"«• •'  •«'•'  n-««.  ..r  nrin..  H,.w  i.  MM,,r.s.,.,lv 

MM,.||  «h..,.  w..  r..,n..„.lH.r  h..w  ...„.,„ i«|  i,  „  ^.,.,.r.,„„  ,..  ,„.,„,^.,  „,,.,_^^,  ,,, 

«-u„H.   .I.a,    n.Hl,..„,„i.,„   i,  ,.xc,..,iv..|y  fr.,..     Th.-  kuhu-v  w.Mki,.«  ,.,...„-, 

""■"  "  """'"  ''-v-lr'*t.uu.  ,.r ,r.  o..«ht  t-  -huw  (u,  i:r....,..r,..Kt,..„„...„  ,»«„ 

W.U  H.  ,.mlly  .,l.,«i,H..|.  n,.,  „..,  ..,...,..  i.,..,  .,f  „.,,...,,,,.„  „^  .„.  ;„„^.,.  ^^,,_ 
C...H  m  .h«  founati.,,.  „f  urin.  |...«  1,^„  ..o,n,.|,.„.ly  .|i«,.r..v..,|  l.y  Mi..  C  ,||i. 
«...!  ,ny..If.  r..r  w..  «..,.•  aM..  ,..,.....  ,1,.,  ....r..*..  in  r„,..  .,  „...  urin. 
How  wl...n  a  kuln-y  ««.  n.a.l..  i..  H...,..t..  ««»i.,st  a  ,.r..«..,r..  wa.  .,„|y  a 
n.nverH«lrrM,1twl„.„,|...  aninml  wa«  nn-l.-r  an  H.mH.heti,..  an.l  .ha,  if  the 
'•"'"."l  «<•'<•  pith.-.la„.l  .1...  ex,^rinu.nt  tl.cM.  ,..r.orn....|   in  the  ab«,nc..  ..f 

""  ' f"""/  ""•  •*"'"">'  ^■"'''inK  ««'"'.''t  a   sn.all   ,.,..H«,.r..  alway.  ..x^reU.! 

"""■""'"  '""'  '"•""">■  """••-•  «■"'"  ""'"  " Pix-it.-  ki.ln..y.+     m-acinn  .,f  a 

pressure  then  ton.ls  ...  exHt.  ,1...  ki,l„ey  ...  ^n-atrr  a.tivi.v,  a  r..ul.  vM.i.h 
.■n..r..|y  .hH,.rov..«  ,h.^  p...H,l,ili,y  .,f  r,.«hH..r,.ti..„  U-inK  .u."  .•xt.n.ive  fa-tor 
in  .lie  normal  fiirinatinn  of  urine. 

V.-t  aM..th..r  |K,i„t  whi.h  n.ilit.i...H  ^-r.-atiy  a^ain...  th.-  i.U  thai  ,he 
K'lo.n..>uluH  ,H  a  mt.r  iH  ,1...  lK.havi..„r  ..f  tlu-  ki.ln.-v  .f,..,-  ,..,.,,„r«rT 
««phyx,a.i.,n.  If  ,h..  renai  artery  U.  ..Ian.,..!  for  on.  n.inu.e  an.l  ,h.^ 
r.-]..aH...|.  th..  k,.ln..y  .I.H..  not  at  once  l.e«in  to  H...:n.t..,  alth.-uxh  .1...  I.I.khI 
.-  reu.rn«  at  once.  It  i.  only  after  a  varial.le,  1,,..  usually'c.onsi.,..n;hle 
■  le  ,y  thai  ihe  ki.lney  n-st-ul.,  an.l  al  ttr.t  the  -uu.e  H..w  in  very  h|..w 
only  «ra,lually  relurninK  ,„  a  rate  ,.,.n,,.uahle  .0  the  initial  How  "  If  the' 
ar„.ry  Im.  In-en  .l.un,...!  ..,r  any  length  ..f  time  the  urine  first  oolleete,!  aft«r 

*  HrmlifandCullu,  ..f„„,„.  „f  i.hv,iol./ iijoc,  v,.l  :u   ,,  -iu 

/'  2 
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ilMll.«tM,y    .,m»»ll«tnt.l..  .UllMtfo  I..  I.P   r..|hll    ,.|M!l,..||itt„    .lllwr    „t    til*,  hlhittr. 

..r..f  II..  /lomprnli  ..r  „l  \»,iU      h.it  „vri,   ,r  lU  K|..i„^ttiUt  i-itirhi'lMiiH   I- 
.Ut.i.iipHl   It    I,  iii,.,ii,..h.il.l..   tlirti    ihi.  -li.Hil.l    t..iu|-.r.uily    nlH.h.h   ,tll    th. 
Mlirnrm  |.r..|»-,.ir.  ti  r.-ttiu-ilv  |»,..r,^.,|  ,u„|  ,i   „  ,„.t  ,„  .||rt„iili  i.,  „i,.|,., 
-1.1)1.1  v,\n  lU,'  i,-...u.ty  ..f   it«  |H,M.'i  I.,  hlli-t   .h..fil.|  .cciir  »..  Kni.hwllv  wlt«-i. 

llw  4*|>lu\l.llli.(l   la  ntltptt'il 

h'l  .1.  ii..»i  turn  i..ilii.|.vt.l..n..- tiMi  Im- U-.n «|,i  .ii  r«v..tir -f  l.u.Uiu', 

ili.M,ry  fr.Mii  ••x|>«>iimi<titii  ii|>>h  il»f  tii.txiiiiiitiiiitvi.-i  |.i.-«..i,tiv  «»tii.  ..r  tt.. 
Mih.'-t  .iiii'iii|>i.  t..  nwM.iitt.-  thf  f..riiirtii..ti  M^  iiriiif  .linMily  Htih  die  |,|,h«|. 
|»ri«)witti' v»it,.,   iii...»..iirfiii.-iii  .,f  ih,.   iiKuii,,,,!,,   |„n,hi  I.,  wlii.'h   til.-  ki.lfi,., 

'""'•'  '""••  ••'•'  "f" !•  M    V.-Ml,„l  IllU-,      ,\.    I-  vu-ll    ktl.-Wtl.   Itl  th.-   ..!«.    .,( 

tJif  iwli\,ity  «lntitl.  tlt«*  Kl.tti.l  ..Itl  -t-.i..|..  v«i,i,i  I.,  „  |,r..,..ut.'  .-xLttlma  thai 

..f    Ih.-    1i|.«hI    hi    th..  ..u-.ti.l    (itt.-ry.  rt  <l.ut    iii.li.  uIm.ii   tl i   n.-w    t..ii.v 

vi/.  ..I..'  .-x.-ri.-.l  l.y  ihi-  -Nilivrtiy  ulrtii.l  ...|I.,  j.  »i  j.lrtv  m  |.i.»|ii.  ih«  th.- 
n«iili       J'.iii  III  iIm.  trt«>  ..f  llw  ki.tti.-y  th.-    i.-tilt  i..  v.-ry  .Iitl».r.-tii       K.-t    th. 

iiiitxitiiiiiii  iiM-ifr   |.ri'Mutf  iilwiiy.   li.'».   U-l..*   il,..  iiorti.     I.1.h>.|  j, i...  ,,ti.l 

""'«*"*  "•  •■"  •*'•  '"III    III!  I»-Imw  ihiit  |.r.— III.-.    Tl„.  i..«iili.  U.I.-  ih.-i.-r..t.- 

iiil.-t|.r..|.-l  l.v  ,M|.|H,|t,-t..  .,f  til.- iilii„li.,ti  ih.-.iy  ,1-  iti.iiruiiiiu  ilmi  ,.■»  .«».ii 
-If.  Ih.- |.i.— .iir.- vMrhiii  |l..\Mii,.ir.,  .11J.-.II1.- i.ii.  h.-l  a  |M,iiii  ».,iii..  ;in  mi,,.  Jj,^, 
I--I..V  th.'  •(I..iii-iiil,ir  lil."Ml-|.i.-.Mii.-,iiltrt»ti..iii-.'ii..-.|,  iiti.l  SiiiihtiK*  '•i|p1,iiii...| 
III.-  .Iill.-r.-iin-  UivM-fii  Ih.'  rti.tlif  pri'MMUi.' (ui.l  th.-  iiiiixiiiiiiiii  rint.-i  pi.-.-u,,. 
»n  U-iiiij   ih.'  |.r.>«*iir»' .lillfr.-ti.f  ii.'c.'H.-«,ity   f..r  th.-  M-|«ituii.m   .,1    ih.-   1. 1 | 

|.|ilt«'ttl«.    tfl'Ill     plrt^lllll.     tut     h.-    .■»|il|,ut.-i|     Ih.-  i.-tl|..ll.      |.l.-^!.U|..    .,1'    Ih.-    |,l,„„| 

|>r.((«'in  lit  that  iitiioiitit.  It  h.ix  miih-  U-^mi  m|i.>\mi,  I,..w.-\.-i,  ihitt  th.-  |.i..i.  n, 
tt-miili.' pi.-HMim- i^  .•.-rtiiiiily  iiiiuh  W-.  ttiiin  ihiv  .M.,i.-..\.-!  siarliiiv  f.iil.-.l 
(..  rtll-.w  tor  .1  |iN<»  .,1  |.i.-«^iit,.  U.|«,-,.|,  Ih.-  it.. 11,1  ,111.1  th.-  ul..i.i.-riiliii 
<i|.illi»rit--..  Without  .Imilit  ij,.-  1,,m,  ,,f  |.i.-».mii,-  U.|w.-.-ii  ih."«'  |...iiith  i-  1,-^r 
ttiatiiti  lh.-.it^'..f..t.litii:yiMi.illiitn.H.  rt.rth»'U'-.i*t.iiic.-iii  ihc  ki.lti.-y  iiit.n,,;.-, 
whi'ti  ilil.itwl  in  c-rlniii  y  lutuh  !»•««  tlmti  iit  iii'.sl  |M.itiiH  ..n  tli.-  ■.\-.t.-ii,i. 
(•iiculHti..ti  Ah  I  -Imll  hi  i.w  lit'.T,  th.-  iiiaxiiuiiiii  iii.-i.-r  pn-Msui.-  ,i,  i.r.lmaiilv 
tnketi  IM  a  tiUMMuru  »i  th.-  hl.HHl-|,|,.,siii.-  in  th.-  j,'l.iiiii-iiilin  .apllhiii.-^. 

Hut  a  ^till  iii.it.-  .iit!i.  nil  |.ii>li|i-iii  I,  ulli-i..,!  ti>  tii.is.-  accfi.liii;.'  the  (ilitiili..ii 
ihtH.ry  ill  .-xpluiiiiiiii  ih.-^.-  .■n|.,-i!i„.-i,i..  a-  was  tir^t  |m,i„i.-.|  ..m  |,v 
ll.-ici.-iihiiiii.'*- Mimt,  tliH  j.uijwi.^' thc..t\   ihi-   iiiiixiiiiiitii   iiti-t.'i  |.t,-SNiiiv  sIhiuM 

U-  that  |in-M(*uri-  whii  h  jii.si  .sutlii-.-s  lo  etl.-<  i  (.■..iii|.lt-t.-  tvahs..||.ti ,|'  all  ih.- 

Kloineriilar  filtiat*-.     I'ik.ii  tht-  th.-niy  w.- are  t..  iiimiiiii.-  an  al.s.,ihiii);  siiil'a.t-, 
<-.i|«tblt'  ..f  ai.H..iliiiijj:  viit.-r,  chh.ii.i.-s,  uiva  ami   iih.nI   ..f  tin-  l..uli,--  hllcr.-.l  m 

•  .StarliiiK,  '.l..u,i,,  ,,f  I'livsiol ,'  IWMI,  v.,1.  24,  \<.  ni7. 
t  ll.-iil.-iilmiii.  •  H.-iiuHiiii's  IJiIIj.,'  vuI.  .".,  p.  :JiT. 


,1   Aim   ('xitir/tti.m  n/lhr  ^ilnmrrnhtt  f 


iiHi'lum. 
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.7.-. 


lltlKftI     !«■« 


,   ,  _        porv,  i>v  fi  r>w*  in 

|.r.-ur.  .,r  ,»...  H.,i.l  .f  ,»«  .,.rf4...      I,  Mhm.  U,  ..,„...  v.,„  .|,rt„...l,  ,.,  ..„.,^.„ 

Vh  .,..., f,^r  r....,t.  ..M.U...I   ,„„,.„.  ..,.,Hm.,.,.  „,«.,.   ,„., ,.,  ..rn-r 

'■"'"• "*  *••'*  ■tB"'««<«i.r      I  I..O..  r..M...I  .»...  .(... X .,..r  ,.r .r.. 

I'l'f-f.Hllv  .1...  .«,...■  Hl...,|„.,  ,1...  |.,.|„^,  u.  „.,..|..  ,..  „.,.,..,..  .,  „M«l..r 

.iM.nnni  ..r  unr...  ,„  ..  wn  I„t„..  .,,m,„„v       If  r..«U..,,.n..„  U.  „   ,,.„  ,„,.v« 

|.r.«.^«.  »b-i,   II,..   i...MM„.„n   „„.,,.,  ,,„.„,.f..   ,„   ,h..  Uii..f, ..yi,;   ,..   I,. 

.Ii'tiii.  ilv  hii^h-r  fh«h  ,„  tl...  f..ri„..,      A, .,  „„„,..r .,(  r„.  t,  ii  „  ,...1 

T4k.ns-..v..,»i|,i„«  „ »,.,,„„„   ,,„.„., ,  ,,,^..  ^^.^^  ^^^^^     .|.,„l,,,„.,., 

"'"""""*■'" f'-.'l-'r|.i...„,n  II,..  i„l,ul... I  I  .„„.,„„  ,f  „  .u..  ,„u 

I'l.-"    llMt   It  l«    .M-il{.,if|..«„l    i„    o.|.,|.ui«.n    ,.,    ,|.,.l    .|.-M,»ii.l...t    I.,     |...U,«', 

lll.-nfy. 

7Vii  y,fi„i„„,  „f  II,,  iii„„„,„ii,^ 

.\rnvin«  ih..n  ,.i  ih..  ...n.l.mi..,,  iI.hi  tl,..  h!i,Hti„n   i( v  „,,  „„„,,....[    , 

' •'""•''  """"  •"■■"•  '"  " '■'   l""l''-n      n.,H  „r..   u..  ,..  ..x,,|„.„   1,,^  ,„, 

|H.r„l„„,u,.l,.|,.ir...,..H-,i..  „tru.iui-.,|.osM.  U  tl...  v'I..M,.ni|.,.'   I   h„.,IU  |,„ 
M|-m  tl,..  Hi..,,  that  i,  vv...  M,n,.h  ,.  ,„..,„„  ..f  „„i„i„j,  ,,„.  i,u„,.,„,.,„„.,  ,,„ 

-tun..,,,.,,  ,,r...M„..   I...,..l  ,.,n,.i«,.ily  ^r...t    t„  .|„v..  ,(. ...,,..,...1  „t 

tl...  «l„.,„.r„l«r  ...rf,,...  ,l..„„  ,|,..  ,„|,„|,.      'f.  .v,.,...,  ,|,„  ,,1,...   I   ,..,„.  ,|». 

'•'"""■'"'"-  ■'  i""!'"!"-.     A«   „  ,.l |,M.lly  ,„.,v.,l,  tl...  „.„i„  ^„1,„ f  ,,.., 

«ut.i  nf  tl...  uni...  is  r..t,..|  ,„t,.  tl...  ..H,«„lt.  .,(  tl...  .,l,„m-ruh„.     T„  ,|,iv.. 

;',./"""    ""■    '"I""'"   ■'"""    l>'-    l"'- r-l"i'--"   '»  .l^tit.it..  ,.»...„r...|„...,| 

\U.-..,..  ,    Ihm  ,.,..H,„i..  lH.a.|  .|..,iv...|  '     My  vi..u  i.  II,..,  il,«i,.,ra,| ,.,„|ar 

.|.««|.,..v.,Mn,.  ,H  i,.,n.„.,.t..,|   .limtly   thr-uul,    H.-  tl„„.«ul!...|  .,l..n,..n,l..r 
1-|.H  t..  tl...   ll,.„|    ,vl,i,.|.   |,„.  u.e„  K..c.rH...|   int.,  tl,.-  ...i-,,,!..    ,.n.l   il„,.  „ 

l—M.re  ,,,,„,„,„,.„.  UI...1  ,,.  ,1...  ,l„i,|  ,„„i,„.,„  ,„  f,„„,.  „   ,1,,^^,^  ,,^_,  ^^^, 

I.,  t-.i  tl...  vu-w.  1..,  ,„  i,.„.^,i„..  „„„  „  ,,.,„„„  ^, ,^^  ,  ,.  „^^._,  ,^_^^    ^^^  ^^^^__^_ 

l't-1  «ill..n  lt,.w,„„„',  ,.,.,,M.I...       ri...  ,.n,l,|..,..  ,1...,.  Uv ,..,..     n.,w  i,  ilMt 

tln-.l   ,h...l.a,u....   .loun   tl,..   ,„l,„|..  ■     I,   ,„.   ,,„.,,,  „,..   „„„,,^,,.    ,,.,^„,,^  ^^^_ , 

'"'"""""■  ""''"'•"''•^-"""''"'"'^' "■".fMM..IIc,ivii,Kth..k„ln..ru,tl,ir, 

a  H.v..>,   t.m..,   „    .„.,..„„,..  .,.,_v   ,„  ,,„,„„,,,„.  „„,  ,,,,.,„„,.,.„,^,,  „,,„.,^   ,_^,_^^ 

">v,.  ,.x.,si...l  wi.hir.  ...ul,  ..,.i,>„l..  in  unkTf..  .Iriv  tl...  fl,,,.!  „„t  „f  ,|...  ki,l„..v 
It  1^  -....ply  a„  n,,,,Ii.ati„„  ..f  |'oi.s..„i!l,.-.  law.  |  iheref.,...  j,..,|,„  ,,....1  tw,. 
..xi*r,.,...nt.  ,.,.„„  tl...  f.,l!,.wi,„.  li„e..  An  n.Uw  .li..r..M«  was  f..,.iMiHl,...| 
m  an  ,u.a.Htl...ti.e,l  ,1,,^.,  u„.|  ,|„.  nit,.  ut  uhi.!,  „„ne  ^^as  U.in«  .i,„.|,a,«...l 
ff.tn   ......  .„•   the    ki.|....y.  w..h  ,letern.,nc.,I.     Tl...  ,K.(liole  ..f  ih..   ki-ln-v  w„s 


*iS. 

ji"* 
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tlicii  li>.MlimM|  iiinl  tin-  kidii.'v  'ixc.l  .■iiliiv  in   ln-]>,.!  .,ciil.  Im iimliii   soliiti.m 

After  lixiitiiiii  the  wlic.lf  kiilii.'v  w.is  ml    into  sli.cs  I'luli  aliont  7  mm.  tliii  k. 

The  meiluihi  «iis  e.ir.'dillv  M'parule.l  lii.ni  the  e..iie.\,  ari.l  iho  liitler  eoUnie,! 

itiiii    weiKhoil.       N'ext     three    smiill    \wvi'n    „(    the    e.iitox.     soh^eteil    from 

(lillereiil    re'.'idns    of    the    '  i  hiey,    were  wei^'hed     Hei«iriitely.      These    weie 

imlM'il.leil  in  [puriitlin  mill      .lal  >*eetions  moiint.-.l.     Tlie  M.'ciions  were  iil.om 

«/»  thick.     Tlie  next  ixiinl  was  to  determine  the  numlier  of  .sections  ihrmiyl, 

which  11  sinv'l.'  Kloiiieruhis  extende.l.     Tor   this  i.iiri.oso  ten   .^hiniernli  weie 

follow. •(!  thioii;;!!  the  series,  and  ihe  meiui  niimher  of  .sections  Mirouiih  which 

one  -lomernlus  nin  thu.s  iiscerl.iined.     U.sily  the  loiiil  nnmU'r  of  glomeruli 

in  ench  section  was  counted,  and  the  Iota]  num)>er  tor  all  sections,  divi.led  li\ 

the   averae;e    iiuini^r    for   a   .single  ol,,nieniliis,   oave   the    total    nnndier   oi 

Klomeruli  iircsenl  in    that  Moi-k   of  cortex.     Similar  calculations  were  nuide 

from  each  of  the  other  two  pi'    es.     Then,  knowiiij:  the   wei<;liis  of  the  line, 

I'leies  and  the  total    wei-lit  of   the  cortex,  the  numher  of  -lomeruli  in  tli.' 

whole  kidney  was  ohtaind.*     The  lirsi  do),'  wei^die.l  1 1  kurm.,  its  ri^'ht  kidney 

wt  i.ohcd  .•;-!  .".  f,'riM..aiid  the  total  numl.er  of  ol,,nieruli  was  14l',0()(».      A  kidney 

of  a  s.-con.l  do-  weighin-  a  littl(>  ..vcr  S  kr;;m.,  contained  Il',-.,(IOO  Klomer.ili. 

Kmi.lo\in;,'  a  didurent  metlio,!,  J'eiert  I'iih'ulatcd  the  iiiiiniK;r  of  -lomcriili 

'1  the  doj;'H  kidney  as  ;!00,(i()().      He  .h^.s  not  give  the  wei-lit  of  the  kidney, 

nor  does  the  method  heemidoyed  aiipear  to  nie  comi.aralile  in  accuracy  with 

that  iihove  descrilK^d.     1  have  not    heeii  al.Ie  to  tind  any   further  record  of 

enumerations  of  the  -lomeruli  in  the  do^'s  kidney,  and  1  wish  to  acknowle.l-e 

my  jireul  indehtedncss  to  AIiss  M.  G.  Thackrah   lor  carryin;,'  out  this  vcrv 

tedious  piece  of  work. 

Measurements  of  the  himina  of  the  tuhules  in  their  several  juirls  weic 
now  nnide,  as  als,.  approximate  estimates  of  the  h-nirlhs  of  the  tuhules  l.ased 
upon  the  measurements  of  I'eter. 

The  average  results  obUineil  from  tlie.se  measurements  in  the  ca.se  of  the 
first  kidney  were  : — 

Length.  I>iaim-tiT. 

('111.  fi, 

I'roximal  convoluted  tiilmle    !•:.>  jo 

Loop  of  Henh  — 

l)esceiidin<,' limli (i!»  ]() 

A.sceiidinj,'  limh    O!)  <) 

Distal  convoluted  tiihiile     02  18 

Collecting  tulmlc 2'L'  Itj 

*  This  is  piactioally  the  method  uilgiually  adopted  l,v  Itiisohke  in  182SC  fsis  '  vol   •>! 
p.  :i50).  V  ,         .  -1. 

t  IVter,  '  Verhaiidl.  I).  Amit.  <;«».,  Wiiizlnirg,'  lfH)7,  p.  U'o. 
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Thf  .liuu-«i>.  al  till-  lime  tlu-   ki.ln..^  |H..li.|i.  «as   lij,Mlmv.l  nvus  I   c.c.    \m 
iiiiiiuti'. 

From  tlu^  fMMiiiila  f.)r  ilic  (Inw  of  li<|ui(lH  ul.)ti>{  ii.tiinw  iuIkjh 
/.  =  H/,//7r/'  liliu-.s  ll(.w  ill  Lill.ic  ceillilu.-tlVi*  l-fl    HciMii,!  ilyiics  i„t  .s.|liiin> 
cciiiimetre, 
wlifiv  /  is  till'  It'iP^'th  of  the  tulMile  ill  (fiitiiiu'trf^, 
II  i.s  llic  ciK'llicit'iit  of  visc'imity,  iiiid 
/•  is  tlie  miliiiH  of  llic  iuIk-  in  ci'titiiucin.s. 
TiikiiiK  V  118  71!lx  lO-\  tlio  toollicifiil  of  vi.s(,,siiy  ,,f  walcr  at  il'i'  C,  wi- 
Jiavc 

-  ^x  710x  111-'      1  I  / 

/.  _  .  _  .  ^^j^^  .  1(1'"  .  _  ,lyiies  i...f  ,s,,tuiv  ceiitiint'tie, 

r  lieiiii;  now  fxiui-fscd  in  iiiicron.s :  or 

HxVlitxT  ,,,.     /  „  / 

''  -  -'L'xOx  142x  13:WL'  •  ^^    ■  .;:."""■  "'-•  =  ''11  ><  l"'x  ..  mm.  Ih. 

i'oiisetiuently,  for  a  How  of  1  c.c.  |,or  mimil,', 

It-       iiiiii.  IIi(. 
/'  jH>r  ifnlimciie  of  tubule,  wlu;n  /•  =  4-o,  =  ;;!»-29, 

)•  =  r>,     =  2:r7S, 
'•  =  (i,     =  12-4:i, 

V  =  M,     =    :!■!);',, 

/•  =  !»,=    l.'-4G. 
llfiice  lui'ssiiie-iieatl  leciuiivd  for — 

111111.  Ifi;. 

rroxiiiiiil  convoluted  tubule =  1-2  x  12  4;'.  =  H-DltJ 

Loop  of  Hcnh' — 

Descendini,'  liml =  (if)  x  2."-7.S  =  2.S-212 

Ascendini;  limb =  0!)  x  ;?9-29  =  .'{-.■.SGI 

Disiiil  eon voluti'd  tubule =()2x    24G=    0-492 

Collecting  tubule  =  22  x    ."JO:;  =    ,s-64tj 

Total  iiressure-head 82627 

In  the  ease  of  liie  seeond  kidney,  with  125,000  tubules,  the  nieaHurements 

■  Leiigtli.  I  >iiiiiieter. 

(111.  fi. 

rroxinml  eonvoluted  tubule 1(1  12 

Loop  of  Ilenle — 

Descending  limb    ci-,s  10 

As(!eiiding  limb 0-8  10 

Distal  convoluted  tubule  0'2  18 

Collecting  tubide  20  8 

And,  with  a  diuresis  of  OSo  c.c.  per  minute,  the  pressure-head  required  works 
out  to  74'1  mm.  Hi;. 
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1  .1..  not  w,8l,  t..  lav  tn„  j-,,Mt  a  sUvsh  upon  tl...  a.  tuul  pivsH,,,..-!,..,,,!  thu- 
ol.Mine.l,  f..r  tl..-  yuHsihU-  ..irurs  in  the  n.easnirnuMitM  un-  nmnv.  It  is  f„r 
instance,  inipossil.!..  t..  nl.tain  anytlnnu'  l>ut  an  a|,pruxin,atinn  U,  tl„.  lon.-ll,- 
of  the  m.cfe«s.vo  porticnH  of  th.-  tul.nle,  an.l  ul>n  tlu-  nM-aHun-nH-nt;.  of  il,.;, 

lun.ina  .an  only  Ik-  approximate.  f..r  they  air  ..„ ,|,te.lly  alleinl  ,|„,in„ 

hxation.  Also  I  hav..  suppo«e.I  all  the  tuhules  to  haw  e.,ual  iuniina  an.l 
have  ne«l,.,^te.l  to  tak,.  into  a.rounl  those  tuhulcs  wliich  were  at  rest.  To 
obtain  I hf  total  pnssure  within  liownian's  capmile  a  factor  mr  the  v-h.,iiv 
head  shot.l.lhe  a.l.lcl  .o  the  p.csHnrc-he.ul  ahva.lv  .ahulatcl  l.H  it  i.  m, 
small  th.,^  we  may  ..mil  it.  (The  m..an  v.-locit y  wiihi,.  the  na,  lowst  p.„ii..„ 
of  the  tubule  amounts  to  about  1  mm.  i-er  se.'.xi.l.) 

The  important  point  is  that  .Inrin- an  a.tivc  diuicsis  a  jT-'ssMre-laM,!  ,„ 
the  .mU-r  ..f  8U  mm  H-  n,ay  b,.  ,k.,m1,..1  within  Uowman's  capsul.  t..  .Iriv,-  tl,.. 
tlni.l  secr.'te.l  there  down  the  tubule. 

The  ni,>an  a..rtic  b] l-prcssure   in  th..  first  exi-i-riment  wa.s  iL'd  mm    II  - 

and  ,n  the  ..e.^md  115  n.m.  If  wc  allow  :!0-.!5  mm.  Ifg  as  the  los.  ,", 
p.essure-hea.l  bctwt.en  the  aortn  an.l  the  Kdomcrular  caj-illarics  when  tb.- 
.dJerent  gb-nuTular  vessels  are  .lilat.-.i,  ih.,  blood-pressur..  witbn,  the  capillar 
I00J.S  woul.l  amount  to  90-8.- mm.  H-  in  the  first  experiment,  and  M.-.-SO  „,„', 

m  the  8e..on.l.     Hence,  on  th.'s.'  fivnres,  praeti.'ally  th.-  who f  ihe   bl | 

pr.>ssure-hea.l  is  r,.,uii,.d  f.  .set  up  a  pressun-d.ea.l  in  the  ll.u.l  within  the 
capsule  .sufficient  to  , hive  the  .ecrel.,!  tiui.i  ,iown  the  tnbul...  iVarin..  in 
ni.nd  that  the  estimates  ;;iven  air  only  appn.ximate,  I  conchi.le  that  ibe 
rre.ssure-hea.l  within  Uowman's  capsule  only  -lifFers  from  the  pie.ssur.-hea.i 
withm  the  glomerular  loops  by  th..  j.ressuie  icpiiicl  to  stretch  the  wall.  .,f 
the  l,H.ps.  This  latter  probably  do.-s  not  amount  f.  more  than  .,ne  01  two 
niillimeties  of  meiciiiy. 

If  in  the  light  of  th.-se  argum..nts  w..  eriti.M.se  .mce  more  the  a.ssumpti..t,. 

n.ade  by  I.udwig's  themy,  we  .s,.e  that  that  theory  b..c.,mes  less  tenable   than 

ev,.,.      I„  th,'  tiisi  pla.v,  when   tlw  kidia.y  is  .set^ietin-  wal.M-  at  its  fa^No 

rat..,  the  pressure  .lilfeienee  available  for  tiltrati..n  is  re.luc'ed  to  a  miniunm. 

At  lower  rates  of  >eeretion,  .,f  cour.se.  a  pi.-ssun-  .litfereiice  mi-ht  be  available 

In  the  second  pU,.,  the  assumption  must  be  ma.le  that  the  volum..  nf  wale, 

.hschargci   from  the  gh;mcrulus  is  from  .-iO  t.)   70  times  ..-rcater   Mum  the 

volume  of  water  entering  the  p.dvis  of  the  ki.lnev.     Hence  a  v.-rv  much 

greater  pressure-head  woul.l  be  r.-.,uirc,I  |„  ,hive  that  llui.l  ,Iown    the'iubule 

tho„oh  not  30  to  70   times  greater   than   the  pressure  r...,„in.d  to  drive  a 

V  b.me  e.p.al  to  that  of  the  <lischarg...l  urine,  since  the  flui.l  ha>  to  be  driven 

only  as  far  as  the  ab.s„rl,ing  surface.     IJut  as  th,-  absorbing  surfac-  wo„l,[ 

have  to  be  taken  as  exten.ling  at  l.>a3t  to  the  end  of  the  a.scemling  limb  of 


UKUiSvjL.L'*.  ■  -".MMl  J»VC''f'1i^. 
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.1  .\'  If  (.'oiicrjittDii  uf't/n   h'/ttiii)rii/iir  t'idntiDh.  b7[> 

tl.pl.H.p  of  lliMile,  /.r.  al,.iiy  (■Miisi,l,.,al,ly  in.,r..  tliaii  ..ii...h,ilf  ..f  iIh-  wliok- 
tulml.',  ami  tl,..  wl.olr  lun^'th  nf  tl..-  naiinw.-st  i.aii  .,f  ihr  tiilml..,  tl„.  pr-wMm,.- 

h.'a.l   i.M,i.in'.|   vv„i,l.|   1 n.,TM..u».,  .-..rtainly  many  time-  L'l.Mtci  iImm   tla- 

-lomenilar  h\ l-prvHsurv.      We  h|,oiiM.   ihcn-f-m-,  Ik;  .cimik.II..,!   t,,  axriLe 

t..  the  ('.'lis  8.<Tftiiin  Iho  water  tlio  jM.wer  of  Hettiii;.Mi|.  a  very  liiuli  liNdm- 
ctaiic  j>rt-HHiire.  nndall  the  evidence  is  stn.riL'ly  ai:aiii(.t  any  An  h  view.  A 
].ressure  within  liownians  capsule  ^Teater  than  the  h|n(.,|.,",essnre  uoiild  at 
onio  lead  to  the  elomire  of  the  -lomernl.ir  loo,,s  and  arrest  ,.f  the  cinMlation. 
This  is  the  main  reason  why  neitlwr  the  .rll.s  ot  HowmanV,  apsnle,  noi  these 
uoverin-  the  -lonimdar  tufts,  nor  thos..  of  th.'  eoMvoluted  tuhnle,  [..sse-s  the 
)Miwer  .if  setting;  u|.a  hydrostalie  pri'SHUiv. 

Thr  (|tianlity  of  eiier-y  imparted  l,y  the  Mood  to  the  ^^louMTular  secretion 
is  only   a  smill   j-ereentaKe  of  its  total  amount.     Thus  if  V  1...  the  minute 

V  )lum..  of  l,|oo.l  flowing'  thromjh  the  glomerulus,  and  r  ti...  minute  vnlui ,f 

j,'lomerular  secretion,  then  V  c.c.  of  Mood  enter  tlie  -lomendar  ciip-ui-,  and 
V-/c.e.  leave   it.      If  /-  he  t!ie  pres,sure-head  in   the  -lomerular  lo.,],,.   the 

l>ressure  etieivy  "I  the  M 1  entering  is  \>,  and  t!,at  of  the  Mood  haxin-  is 

(\-r)iK  The  |,ressure  encr^-y  communicated  to  the  ^.domenihir  sern.ii,,n  is 
/■/',  and  the  ratir>  of  this  to  the  total  j^n'ssuie  en.'i-v  of  the  Mou<l  as  it  enters 
is  ('/v.     In  the  doi-'s  kidney  V  may  have  any  value  from  L'(»0  to  tiOO  cc.and 

'■  f'' '  '"  -  *^'P-  «t  the  hei-ht  of  a  .liuresi.s.     Thus  the  [aessure  energy  ._'iven 

uphythe  hlood  lies  .somewhere  hetweei,  1  ai-l  OlCper  ,etit.  of  its  total 
jiiessure  energy. 

Ihslijluiii((il  Kriili  III,-, 

In  liie  next  instance  iho  test  ai.i.lied  was  that  of  micro.eopical  exandn  iti..., 
ofthekidiu'y  after  vaiying  degrees  of  activity.  If  during  diuresis  tluid  is 
''cing  forced  at  a  consi.lerahle  pre.ssun-  from  r.r.winan's  ca].su!e  down  the 
tulmle,  evidences  of  theactionof  this  pressure  shouM  he  indicated  hv  chan-es 
I'olh  in  the  glomerulus  and  in  the  ttd.ule.  It  is  very  remarkaMe  that 
throughout  the  literature  the  accounts  of  changes  in  the  glom.'rulus  following 
activity  are  so  .scanty,  ami  many  authors  slate  that  n,,  changes  whatever  are 
to  be  found  {..I,.  Lamy  and  Mayer).  Mackenzie  and  I  th.>rcfore  exan.ine,!  a 
■)uud.erof  kidney.s  excise.l  after  diuresis  had  l,een  induce.l  under  various 
<Hiiditions,  and  found  tha.t  decided  changes  are  produced  in  the  glmuerulu.s 
and  tuhule.  We  furtlier  found  abundant  evidence  pioving  that  il,e  iid.ules 
l.^.ve  been  subjected  to  a  hi-h  internal  pressure.  The  full  details  of  the.se 
.  Imuges  are  given  in  a  separate  i.ai.er.'  The  general  results  are  as  follows  :_ 
On  con.paring  a  resting  ki.lney  with  one  that  has  been  thrown  into  activity 

♦    !Vf/^  p.  r>!)3. 


¥fF 


^M..iF' 
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5^"  IVnK    T.    (;.    Hl.Mli,.. 

I'.v    til...    inj.Ttini,    of  any  .liuu'tic  whirl,  f,au,H..H  :i    hv>'  fl-nv   of    water,  li,, 
.li(l.-r.-iurs  U.tvv..fii  lioili  jfloim-Mili  .m.l  (■..nv..lut,.,|  i„I,u1.-h  an- „f  il„.  „„,", 
strikiii-  .luirmt,.!.      T1u..m..   ,litr,.|vii,u«   uro    illimtiate.l     in     li-s.    I    aii.l    - 
whi.l,    .l,„w   tlir    .h,,h-...s  in  til.-  (■..ri..N    nn.l..,   ;,   l.,w    uumuil.nu.u.     Tl" 
'«n|".MMnl  points  ar.ih..   tn!l,.winu  :~In  an  artiv,.   ki.im-y  tl„.  ^lou.onili  .,„. 
aiu.y.   H..pa,at,-,i    |,„i„   il,..  ,ui.suI.-h,  an.l   nsuaiiv    tiuT.-   is  a    .•..nHLK-iaM, 
"•■-■•'n,ulatio„    „f  t)ui,l    in   ll„s   ,,„.siti„n.       Tla-  ..ap.ule    i.,    aiway.   n,un.lr,| 
wli.M..a.s  in  ih,.  ,v.Mi.,.(  ki.hu.y  ilu-  cap^ik.  !i..in  ....ntaot  will,  tl,.- Ki-mifruln- 
an,l  th-   wJH.l,.  Miurlnio  in  „,„ally  im-ularly  |K,lyl„.,I,al  in  .sl.a|K..     In  ,,„ 
a.'liv..ki,ln..y.  in  .■.■ntia.liMin.  ti.,n  toll,,,  .vstin^,  il„.  i.ulivi.lnalioupM  .,1  il.,. 
:,'l..n,.M,Uu.  aiv  Ci.Mi.H.ntly  «,.i,;„al.,l  lVn,„  ,.,„.  an..il,..|'  an.l  Htan.l  out  clearh 
Il|.'  ulnn.eruluH  al.>„  l,u.  a  v.-.y  rhar.u  tf.  isiic  va.„„lalf.l  ai-poarance,  .1,...,  u. 
think.  I.,  ,i,lau..l  .aiMllaii...,  f,.,n.   whi.h  the   iv.l   l.loo.l  coriai.scl,.M  haw  „, 

"'""■    '''>■   "•■   """•'•    '"■'■ '""^•••l   or    .leHt'„v,.,i,    ,,,*sil,lv   /««/    »,,.,/,„, 

^Mi.-n-.xa.MJninuiwoM.ch  ki.ln..y..  umi.-r  a  low  ,,„w,.r  of  niagniti.at.on  tl,.. 
umtiM.t  ,.  n.ost  .striking.  In  the  iv^tin-  ki.ln.-y  the  -lon.i-ruli  aiv  Car  in,,,, 
eon.si-icons,  an.l  have  to  In-  .so„;,.ht  for.  In  the  active  kidney,  on  th.-  othe, 
liHii.l,  they  .sl.m.l  out  at  one-  as  the  nio.st  con.spicio.is  ol.ject.s  in  the  li.-hl  oi 
view. 

"'V'  than-e.s  u,  tl.,-  tuhules  an-  j,.st  a>s  slrikinK-    Wherea.'f  a  resting  proxinial 

C.  wv,     ,,.,.,1  t„|,„I,.  j,,,^,.,,.^..,,.^  ,„,  1,|„„.„_  ,,,!,.  jj_  ,j^,tj^.^^,  ,,jj^  1^  ^^^^^^  jj^|^^^_^^       ,j,|  .^ 

IS  line  hoth  of  the  ,.ro.xin,al  an.l  the  -listal  tnhnje..  '  Moreover,  in  the  rexti,,-' 
k..li,.y  the  tnhnle.s  ,tre  very  n.n.h  twist,-,l  on  tl,en,seIv.-«  an.l  form  very 
c-on,,.lu-ate.l  foMin-s,  whilst  in  the  aetive  ki.ln.-y  the  a,,,,eamnce«  in.lieal". 
th.,t  rl„.  tuiaile  i.s  as  faraspo-ssihle  straight. -ne.!  out.  All  these  several  points 
I'lnv..  ,,,„(,.  clearly  that  the  tuhules  have  h.-en  suhjeete.l  to  .sotne  hi^-h  ll„„i 
|ire.ssuro  iioni  within. 

The  changes  accon,i,anying  activity  are  btrikingly  enipha.ise.l  when  xu- 
measure  the  .liaiuetei.s  of  these  several  Htructures.  In  th.-  ca.se  of  tl„. 
Ki..i,..-ruli  an.l  capsules,  in  a.l.Jition  to  measurements  in  .liameters  at  ri..|,t 
angles  f.  on,.  ai,other,  appr.-.ximate  calculations  of  their  volumes  were  ,i"lso 
liiaile. 

I.i  ot.e  experlm.-nt  which  we  may  lake  as  typical  we  ohtained  the  followi,,- 
result.s  : — 

Resting.         After  u.  tivitv. 
volume  of  eapsule 8;j»  .).^q 

glomerulus    80  m 

tliiid  in  capsule    3  jqo 


•»  m  ' 
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.1  AVir  C'onreplion  of  tim  ti/,»nfr">'i,-  F"iiiti>>ti,  js  | 

111.-  .lill..r..ii.e^  an.  tl„.|,.t„iv  very  arvut.  Tl...  .•.ii„».  iiy  ..f  I'MAviuui.'.i 
.  i|-Ml..  It.  til.-  activ  kiilimy  i-  nearly  thr.-.-  tin..",  ilial  nf  tli".-  .a|«ul,.  in  tl... 
r.MiiiK  ki.lii.v.  chi.lty  on  arn.unt  n(  tl..'  I.i^'  m.  Mn.iil«ti..n  ..f  llu.,|  w„hin  tli.' 
(■.il>sill<'. 

ill.'  v..Iiiii.,-  ..f  the  liloinenilns  l.a.s  :,].,,  incr.-a«.M|,  ili.,ii-i,  ,,n|y  l.y  40  jH-r 
<.'.il.  S...I,  n.,.,i,..r..ment...  prove,  tlu.r..t„r..,  ll.al  l..,tl.  U...  ^.-IumltuIiih  an.l  ll..- 
.■.i|«'il''  '•(  li-nvn.Mn  .ire  ext.'nMl.l.'  Mr.t.n.vs,  ,tn.l  that  a  . ..nsi.lerul.le  \„liii.,e 
•  J  lliiidiRciiimilates  in  llif  oajtsiili-  ili.ririv'  a.tiviiy. 

In  .l.awin-  .le.lii.ti.iiis  tr..ii.  i1..m-  i..eii,iiireiii.-nis,  full  altenli....  n.iiHt  U- 
paia  I..  iM,>,il,l..  all...ali..n.s  .«'..iirii.-  aflr.  the  ki.lney  inex.  i,e.l.  T,,  „l,viale 
.luiiveiiH  taraw  [....s^ihle  in  the«..  e\i«Tin.eni«,  thu  .uterv,  v-in  an.l  meter 
tti'ie  li^'ai.ire,l(.l,,,,,.  t..  the  hilim.  ,it  the  mxtant  the  ex|.eiin.eni  uan  to  he 
"tupiio.!.  •isii.).'  a  Hin^k-  coarse  li-tttitie.  The  ki.lney  wa.s  th.-n  .'x.  ise.l,  lapi.lly 
wei^'he.l,  un.l  ],!ac'eil  ul  once  in  the  formalin  lixativ.v  If  active  .liiire.si.s  w.-re 
ill  l.r.>>,'reM.  the  ki.lney  at  the  n..mient  ..f  li-atme..as  hai.l  a...l  tens...  hut 
within  a  f.'W.-e.M,n.l».  after  ,ii.|,lic,uion.,f  tl„.  li-at.i...  U-.  an.e  .iHit...s..ft.chieHy 
.Ml  aec.Hint  ..f  ..scape  ..f  I.Io.hI  tl.r...iKl,  th.-  CapMile.  We  fo.in.l  it  iu.i.ossihl,. 
inav.ii.l  this.  The  .luestion  then^foi.-  arises  :  Does  this  f.ill  of  tensi.m  withiii 
the  ki,ln,.y  Mil.stance  involve  a  clmii;.'e  in  .lisirihiition  „f  the  ll.ii.l  cntaiiied 
within  the  tiilmle  an.l  capsule  ?  It  is  possihlc,  h.r instai...-,  that  tl.ii.l  is  force.! 
l«ck  from  the  .listen.lcd  li.hule  into  the  capsule.  l'.,ssilily  this  may  ho  ll..- 
cause  of  s.jn.eof  the  increas.- in  v..l..n.e..f  th.-.^apsule  sen  in  ourexiHjriment>, 
l.nt  the  changes  are  to.,  ^reat  t..  Ik-  wh..lly,  .,r  even  liuKely,  .'xplicahle  in  this 
way.  There  is  yet  another  po..(.worfe,a  chan-e  we  think  p„ssihle,  viz.,  that 
hef.iie  the  tixative  has  time  to  i<;netrate  ami  reach  the  Kl"i"enili,  the  cells 
fcniiinj,'  th.'  l<j..ps  die  an.l  permit  osmotic  ellects  to  tak.-  place  throuj.'!.  then, 
hftwcen  the  rtiii.l  in  the  capsule  ami  the  hlood.  Fluid  woui.l  pass  "int..  the 
hluud,  an.l  we  think  it  p..ssilde  that  this  Hui.l  is  so  I.av  in  salinity  as  t.,  lake 
s..me  of  the  corpuscles,  thus  prdueiny  the  vacu..lated  appearance  .Icscrihe.l 
above. 

In  the  same  experiment  the  measurements  of  the  dianietersoi  the  proximal 
ai..l  distal  convoluted  tubules  and  of  their  lumitia  were  as  follows:— 

IJeMtiiij;.  A.tivf. 

U.  U 

Proximal  coiiv.ilute.l  tulu.le — 

Transverse  diameter   440  4;jo 

Lumen,  .liameter     00  19'4 

Distal  c.)nv.duteil  tubule- 
Transverse  diameter    25-4  ;!l-8 

Lumen,  diameter H-u  ^^i-g 


:3.^:£Mm'^..i  .TS^um^mu,' 
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TliiM  JH  f„i,|v  ty|,i,:,I  .,f  t|„.  r lt»  ol.tHin,..!   in  all   onr  ex|«.rini.'iit...     \\ , 

fuMn.l  It  t..  1...  i-nMiinillyu  .iniv..rmil  ml.,  that  th..  ...xt.-iiml  .liaii...t,.r  .,r  i,. 
|.r..xinml  ((.nvMlnto.l  tiil.iil..  iviuiiin..!  uimlUT.'.l,  or  >l,owe.l  l.iii  u  hIijjM 
iiur.M.s.- or  <Wrr.i«...  Tl...  iii.iik...|  dmim..  .luring  activity  is  tl...  |.i,H|.,.ti„n 
of  a  Mk  l.nn..|i  u.ihiti  tl,..  j.hixiiiui!  tiilml...  Tl,..  i,!,.,!  K'iv..n  liy  .,n  exatniimtiwi 
of  tl...  H..cli..n.  ii  that  th..  l..„,„  „f  the  .•„„vnl„t.M  tiihul..  havi-  \m>u  „,«.„..,| 
...It  ..n.l   stn.t.he.l  in  lei.Kth.     Th..y  are  in  n.-arly  all   ir.stanr.'H  (■ir.^„lar  ,„ 

..iitlim.,  anil  invaiial.iy,  as  ,jii«t  Ntate.l,  tln-re  isa  wry  wi.l..  In n.     Th...liHt,,| 

c.mv..liit..,l  tiil.,il.>in  .•untni<liHiin.ti..n  is  n.-arly  nlways  imn-HH,..!  in  ,iia t.., 

in  the  a.'live  Htat.-.  ami  th..  Inin.-n  Kn-atly  in.r..aM.,|,  nft,.n  ,I„„l,l,..l,  altlM.„^.|, 
.his  tuhiilo  IniH  invariahly  a  rath..r  lar;;..  liim.'n  ..v....  in  th.-  rwtin-,'  ki.lii..y." 

W..  hav..  nut  y..t  larri...!  ...it  a  Mifh.i.-nt    nnnih.'r  ..I  meamir.. nti^  ..Itl,.- 

r..n.iiinin-  portions  of  th..  tnlail..  i,,  warrant  ns  making  any  ,leci.|...|  stat.-n...,,, 
as  to  tl...  .^haii^et.  they  nn.h.rj.'...  It  is  ok-ar  that  tl...  limbs  of  th..  l„o,, ,,, 
H.'nl..  an;  hotli  .list.-n.l..,!,  an.l  ofi,.n  tht.  .•.-ll-rtinK  tiihiih-s  show  vry  .iistii.t 
t.X|)i.n.sion. 

The  next  iii.Mlitication  in  our  t.xi>..rini..nts  consist..,!  in  .•oinparii...'  th.'  iwn 

ki,ln..ys  att..r  a.livo  .linn-sis,  r.n..  ki.ln..y  havini;  1 n   previonsly  stlipp..,!  ..| 

its  ( 'ajiRiile. 

Th..  kiclm.y  is  v..ry  char.ictfristi.'ally  .'n.-los...!  in  a  stron-  ai„l 
laa.tif-ally  ini^xtensil,!,-  Caps.il..',  ami  my  view  „f  the  m.-anln-  o, 
th..     sjloirn'Miliis     ..tiers     an      explanati..n    .>f     that    faet.        As    tl.ii.'l     i, 

Heeret...l     int..      i'H.wman'.s     capsnle    l,y     tl pithelii.m     eoverin-     tl,.- 

V'f.merular    loops,   an.l     possihly  also    l.y    the    epith.>liiim    of    the  .Mpsnl,. 

the  l.loo,|.pre8s.       a.tin..'  within  tl...  -l..m..rnlar  loops  is  transmittal  .lire.tly 

to  that  rt.ii.l  iiiiu   ilir..ii^'h  it  to  the  wall  of   I'.owman's  capsule.     This  latt.i, 

as  we   have    .seen,  is  ext-nsihle    an.l    mi-lit    he  ruj.tiire.l  if    the  .listens!..,, 

w.n-  cariie,!   too  far.      A-ain,   llui.l   is  at  ..nee  force.!  into  the  cunv.,lwi,.,l 

tnl.nle,  ami  that   also  mi!j;ht  he  riipt.ire.l   if  ..ver.listen.le.l.     T-.  prevent  any 

.lan^i.TOus  over.listen.sion  t, .  vhole  of  the  .structures  are  enclosc.l  in  a  tiiii, 

(  ap-^'ili'-     That  this.listensi..    .loes  lake  place  on  activity  is  ampiv  i.rove.l  in 

M   variety  of  ways.     Fi.stly.  as  shown  ahove,  th.-    histological   Mi.p,.aranc.s 

-lem.msiiu.e  it.     Secoii.lly,  if  in  an  ..xperiment  we  excise  <jne  ki.lney  at  ll„. 

eommenccm..nt,  th.-n  excite  .litiresis,  an.l  at  its  hei.uht  li-ature  the  i«.licl..  ..i 

the  oth.'r  kiiim.y  to  prevent   escape   of  urine   fr.mi  the  tulmles.  an.l  we  th.i. 

weij^'h  the  tw.,  ki.lncys,  the  latter  ..ften  shows  an  incr.-ase  in  wei-ht  amoimi- 

in-  to  alH.ut  30  jier  cent.     This  increase   in    weij;ht  is  m,t  ,hie  to  hlood,  fm 

on  excision  the  hloo.l  esrajies  m.,re  lea.lily  from  siuh  a  ki.lney  than  from  a 

♦  In  .M.l.r  t„  av,.i,l   c....f„..ion   l.t-twen  the  (■a|,s„l..  of   the  ki.lney  an.l    Bowma.iV 
lapsiili-,  I  %vill  wli.M  leffiTim;  to  the  fdinicr  distiaguish  it  l.y  a  cpital. 
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f.-liiiK  ki.l.iey.  I.,  .he  thini  plu,,.  I  Imv..  ..fton  ..l.H..rv,..|  tl,..  f„\Umiua 
<lmfi«.m  .l„rin«  the  .u„is«  .,f  ai.  .,.„•.„,..■., ir  ,.x|.,rin..M.t  viz..  «  L.r«.. 
a.,  .mm.  .,.  th.-  vol,..,,.-  -f  the  ki.lney,  .i  In...,  t|.,w  of  urine,  Uu  a  .l,.cr..a.,,  in 

''"■  ''"*  "^   ' '  ""«■   "'r-'"«''  tim  ki.lney.      Here  tlu-  |.l<.thvH.n...,-..,.!,ic 

i.Krt.HH,,  ,.  ,1,,..  to  ai,  m-cunniluli.,,,  of  urin..  within  the  cu|wi.l...  un-l  tuhuU-M. 
Listly.  If  Wi.  ..xumin.'  a  ki.Uu-y  ul  the  hciKht  of  ,x  .iiur.Mi^  wo  alwavn  tii„l  it 
very  h.ir.l  <ui.l  t.-imo.  Tlu.  ( •,.,..„|,  „  .JiHteiHi..,!  to  it^  fuileNt  .i..-r.M..  It  w 
atfuipt  to  umki.  Hucli  .i  ki.lnoy  .-xpHn.!  Htill  further  l.v  te.niH.nuily  ^la.npin.. 
the  ve.n  we  fuil  coM.i.l,.t..ly.  W..  s...  th-n  thut  «o,n..  of  ih..  tennion  nH  up 
l.v  the  l.ioo.l-i.r...ssure  in  the  ^ion.cnili  is  traM.s.nitte.l  through  th-  rap^ile 
^N.'ll  »".l  Ih..  NNall.  of  th..  tuKui...  to  th..  K,,K.r„l  ronal  tissues.  How  n.uoh 
P...ssure  iH  thus  ir,,ns,nitt.-.l  ,l..|„.n.|.  upon  the  reniHtance  to  ,l,sten»ion  otlere.l 
l.y  i;„wnmn'«  .ap.sul,.  an,l  the  walls  of  tl,..  ..onvolute.l  tulmi..8.  Tlu-ir 
structure,  partin.hiriy  that  of  the  ..apsule,  Muhralen  that  th..v  proLal.lv  oHe. 
a  fa.rly  ronsMJeniMe  re.si.stuiur.  We  couM  k^i  u„  ..s,i„.Hte  of  thin  l,v  lin-lin- 
llu..l.ir..re.,ceU.lw..eu  the  l.loo.l-pres.sur..  in  the  olon.en.l.  au.l  the  K-n-ral 
ti-ns.on  of  the  ki.lney  .suhsta..,--  within  it.s  Capsule.  I  n.a.le  son...  atten.pts 
to  n.easun.  this  hitler  .Imi,,^-  a.aiv..  .liuresi.s,  hut  at  pre.seni  have  not  ol-tain.-.l 
any  very  ar..Mrate  r.-Hults.  As  far  as  they  ko  they  in.licate  a  tension  of  al.ont 
4i>  nil...  H;.'. 

HthiHiK.  the  true  n.eaning  of  the  ki.l.iey  CapHule  then,  if  ue  .eniove  it 
l«fore  exciti.iK  .liuresis,  the  ki.lney  ou.i;ht  to  expan-I  still  f,inh..ras  ,o.ni.M..-,| 
tothe.ntaet  on,..  a„.i  the  amount  ,>f  that  further  expansi.m  shoul.l  .iepeii.l 
upon  the  general  rifji.lity  of  the  ki.lney  sul.>iance  an.l  the  an..,.int  of  ,.on- 
neel.ve  t.s.sue  it  contains.  Our  exi.erinients  prove.l  this  to  he  th..  .•a.se.  The 
w..iuhtol  such  a  ki.Jn..y  conipai..,!  to  .„„.  with  the  <  apaule  untou.Oi...l  was 
always  ^r.-ater,  ..specially  in  the  lal.hit's  ki,ln..y.  In  th..  cat  tli..re  a.v 
a  nu.nher  of  incon.plete  M-pta  runnin-  transversely  towanls  th, 
hihini,  an.l  on  active  .1  uresis  the  ki.in.-y  suh.stance  bulges  n,.lahlv  hetween 
tliese.erivingthe  app..urance  of  cm.stri.tc.l  j.roov..H  in  the  hottoiu  of  which 
veins  run.  This  r.-latively  ^M.'ater  increase  in  v..lume  ..f  the  ki.lney  as  a 
"hole  IS  also  fou.i.l  in  tl...  .^-v.-ial  parts  of  the  lul.ule,  an.l  when  we  nieasur.-.l 
the  tubuh's  ana  glomeruli  in  sucli  ki.Jneys.  the  .litlerences  wvie  veiT  .listinct. 
For  instance,  in  one  exi-eriiiient  the  ri-lit  ki.lnev  was  untouclie.i,  an.l  the  h'fl 
.le..apsulate,i.  The  f.,llowing  app.„xin,ate  volu.nes  of  the  capsule  an.l 
.s,'louierulus  after  .liuresis  were  .ihiaine.l  :— 

H.  L. 

Volunie  of  capsule    :.'0;j  o^.;- 

j^lonierus \2h  151 

t'"i'*    1'7  lOG 


■I'iFfc 
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Till-  iliitiiieti-r  of  tim  tiiliiilt<M  wiw  nx  ritllnwn:— 

I'ltixniml  t(»iiv<iliit<'il  iiilpiilf—  *^ 

Kxtt'iiiiil  iliiuiii'i»'i   44H  4>j.() 

''""»•" l;t()  [UH 

I'lNtul  ('(IIIViiIiIUmI  tuliiilf — 

KxU*rniil  iliaiiieui   ;!.{ 2  :\9-2 

Imuii'u 248  i'9-2 

Tlio.-xi«nHi..ii  ilifii  JH  fniind  ill  .ill  i,uits,  uiidis  "Wi.m^ly  brought  h1..m,i 
\<y  :i  ilintcn.liiiK  fuic.'  mi  in;;  within  lUr  IuImiI.'m. 

Vfl  JiniitliiT  meaiii  ..f  t.-Mtii.K  llif  tl....,ij-  whiili  luv^'iil.-.l  ifsolf  wan  i,, 
ol.m-rvH  tlu'.-flWt  nf  (,l«tiuctin)f  thf  .'xit  ..f  uriiif  .l..\vn  il..!  im'ttT.  In  il„- 
firMt  s.a  ..f  ..xi„.|iiiieiiis  ,1  .liiiifsiH  WM  nt-t  up.  un'l  nt  iu  lii-i^lit  th.-  iii.tei  01, 
niif  M.l,.  wu.  .^ii.l.li.nly.luini«..l.  Kivi-  m  lift.vn  luinut.'r*  lut.-i-  Ih.-  tw,,  ki.l.u  v> 
WtTf  ..x|M..,.,l.  th.-ir  eondiiion  no|,..l.  aii-l  th.-n  ih..  p..,li«■l,.^,  li-„tn..'.i  a^  d.,,.. 
Hs  possihl,.  to  tl».  l.ilMni.  Tli.>  kitln..yH  «.t.-  thm  i.-n.-.v.-.l  hu.I  wt-iKhe.!.  A> 
wa«  to  h."  ^•xiK'clf.l,  a  kidiu'v  oI,.s|iucI.mI  in  this  niann.-r  in  vi-ry  .li.st.'ii.l.'il  ai,.! 
t.-n«-  within  its  Caimuh..  Th.-  w.-ightn  fouinl  in  on-rxi^rinivnt  in  which  ih.- 
riylit  ki(ln..y  whm  oLstriitUMl  at  th-  h.-i^hl  of  .lini-siH.  an.l  thu  left  m-civtini: 
frt'fly,  wtTf  MS  t'oHoWH : — 

gmi. 
Weight  of  [{.  kiiiney l.vr, 

„         L.  kiiiney l.JO 

The  ii«ht  ki.ln.'y  was  very  Wnm\  apiM-an-d  alniosi  1)1o<h11,.s»,  and  was 
distinctly  lolmlated.  The  left  kidn.>y  was  distinctly  ,„ti,.r  than  the  ri-ht, 
ind  also  nioiv  vhsciiIm-.  The  ajii-roxiinate  volinn.s  of  the  ca|.snl,.s  md 
^  i     leriili  were  : — 

L.  R 

Volume  of  capsule 8G  14G 

glomerulus    C9  89 

Huul  17  o7 

The  measurements  of  the  tubules  were : 

Proximal  convoluted  tul)ule — 

External  diameter  AQ-J  :\q-^ 

Lmwen qq  I4.O 

DisUil  convoluted  tubule — 

Kxternal  diameter  2J"S  2.S-2 

f'"""-Mi 12-6  18-4 


.tdBLl^^yJlA^ 
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l^txtly,  in  an  .'xi-Tim.tit  in  whi-h  mi  nl,Mr...i..,l  ki.ln.  v  wn,  .  ..nii«ir.'.l  i.. 
.1  .le.rtp«nlrtt,.l  ..n«  w..  f.Min.l  thai  il,-  f..rn..  r  pi-H-,,!.,!..  |„„.iu.  ...1  „„„,.  ,.,n..| 
thim  il<'<u|Mnlniiiin. 

M,u;.H„,n    I ',.  In-  l'rf.,v,:. -XtuMwT    »U,-*   ui   ul....|  VHlmn,  wlii.M    IvreiVf 

,i  «.tiHfu.|ury  ..xplanntinn  ..  ilmt   in  whi<  h  il,..  nu.xinH.ni  nr.-t.r  ,.rr.H„r.- ,. 

"•"""■'■''      A.  .•nr.l.n-  to  my  il ry,  Ihn.l  Mi.-mI-I  1,..  f..r,....|  .,.,!  ..f  il„.  iuI.mI... 

mly  wh.-n  th..  i.rfHM.r.-  within  tli.- ur..t..i  lu-x  U-l-xv  th,.  nmvi„„ihi  ..'1 nilar 

t.l.>.K|.|.n!Mi.r.-.     TliiK    ..f   ....Mr:M.   uhhmmi.'m    th-tl   th-    i.il.uUr    .•|,ith.lmn.    ii. 

MMTHinK  ■l-x  not  H..t  ..|.  ..ny  ;i|tf.Tiahh-  hy ,iati..  p,.,-,,,...     K,,,,,.  il,i^ 

I-int  of  vi.-w  th..  n,.-asui..nu.|,t  ..t  th.^  nniximiMM  iiivi,.r  pi-.-HMur..  Hh..ul.l  !»•  .i 
....•ans  nf  .ir|..rniinin«  the  inln.v.'lu,n..r.il,u  hI„.„|.|,r...Mir..,  mIwmv,  .„p|,„M„.. 
thi.l  n.MH.  „f  that  pr..Hmir.-  w  tak.Mi  np  l.y  tho  walU  n|  ih.-  u'l"ni.TMl,>.  l.«,p., 
N-w  th..  tn..UM.r..ni..ntH  nf  th.-  nmxinmn.  ur-f.-r  piv.M.iv  lit  in  i^ifntlv  with 
thi^  .•.m..-plinn.     In  an  .ininial  wh..s..  a„rti.'  Mo.„|.p.,...MM..  U  .ilN,„t  I'.'O  ,„tm 

IL'.  th..  niuxininm  nivier  pn-sMinj  ih  usually  i.,un.l  f-l..  HonK^wl l«.tw....n 

s<i  mni.un.l  !)(»  mm  ll«,  ihHt  is,  a  I-.sh  .,f  p,...s(„e-h....,i  of  s.m...  .'lO  i.,  4(» 
lain.  H-  .Ktrurs  tH;tw....n  th.'  a..ita  an,|  th.-  KlHin.Mular  .  apillaii-.  Thin  is 
■  lislinctly  leHH  than  is  th,'  .•uw  f„r  muHt  systiMui.:  veH«..ls,an.l  HIh  in  wll  with 
..nr  knowh..!;-..  „f  the  relatiwly  wi.l.^an.l  Hh„rt  path-.tth.-  h\,M  str..am  ft..m 
111.-  aorta  t,.  th.«  -l.,ni..rnlus.  W.-  hav  only  to  ri'cnl!  liow  fast  th..  h|,«„!  „my 
II..W  throuKh  the  kidM.-y  t..  i.-alis..  that  th.^  ^;lom.•rular  .apillftrv  pi.-sMin. 
.iMiin-  activity  must  staii.l  ut  a  ^-maor  h.-iKht  than  ih.'  onlinary  nvstfinic 
iHpillary  prcsHui-... 

r*t  UH  then  return  to  a  p.n.,ral  iestat..m..nt  ..f  th..  whol.-  prohU-m.  I 
liav..  Kiven  ..vi.U'n.c  that  th.-  j^hmicrnluH,  liownmn's capsule  an.l  crtain  parts 
uf  th.-  tuhules  are  elastic  structures,  an.l  that  their  ovenliMtem.ion  iH  pr..v,,nl.!.l 
hy  tlm  neneral  ini^xtensihility  of  th.'  cmnective  tissu..  franu-wrk  au.i  „f  the 
Capsule.  Consequently  as  soon  as  Hni.l  is  m-crcte.!  hy  the  j:lon..Mular  surface 
into  the  capsule,  the  Kloni.rular  capillary  pi.-ssuie  comes  into  plav.  an.l  some 
f«irt  of  that  pr..8sure  is  transmitte.l  thr.mffli  Hownian's  capsule  toil,,,  tuiailes 
in,rae.liately  ontsi.!,..  Tlu-n  as  the  8,.cr.-tion  contiim..H  to  accumulate  the 
kulney  expan.ls  to  HU  the  Capsule,  an.l  the  p.vssnre  within  the  Capsule 
reaches  its  nmximum.  H.-nce  we  may  repir.l  the  ^L.tneruli  as  a  immlnT  of 
.vpamlin^r  vascular  tufts,  lyin-  within  a  space  which  ,.ann..t  expa.,.!  l.-yon.l 
a  .ertain  point,  consequently  th.'  expansion  of  the  {.'lonaruli  .-xpels  anyflui.l 
f.ve  to  move  o.itwards.  It  is  as  if  we  w.-re  .lealin-  with  a  sp.mgc  w,.rk  tillc.l 
with  fluid,  an.l  ench.sed  in  a  capsule  which  it  completely  filK  Distribute.! 
tliroujjh  the  spon-e  area  numl...r  of  elastic  stru.aur.-s  which  can  be  expamlcl 
I'v  a  (lui.l  j.ressure  acting  from  within,  their  expansi.ui  u.-eessarilv  compressing 
llic  >^p"iige.  /..•.  exp..|lina  tlic  fluid  fr.un  between  its  interstic.-s.    'xhis  an^do-v 


im 
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^'  "'  ' "•  '" "I''*''-  '"  »'«t  it  «»k«i  «•'  .•••.•..„ r  tl...  t.ilM.l.r  .(r.u.|.,r.. 

u«.l  th.  f.„.u  il.,u  ,h«  ,,r..«„r..  ,.  „»i  „,.  in  th..  tt.u.l  ^aUiu  tim  tul.ul.,  «„.l 
llm.  i»«.  ««IU  ..r  ,1...  t.ilM.I..,  ..m-r  «.t.M,  r..l.i,„M^  i.,  .,„^„.„.m  Tl...  fi,., 
.•tl.-c..  ..r  ,|,„  kIo,„..,uI.u   ,,r..««ur..  m||  th.-u-f.,,,.  |«  i.,  .|h.^„.|  tl...  ra,^,,!., 

...mUI...  fi,.i..,Mv..|„i...|  tul,„|.,  ,,.t.,  ,„„„..,,,.  ,^,  ,„„„.„    j,,,,^  ,,,,,^ I  ^^ 

r..»,.un....  lo  ,h«  II..W  ..I  rt..i,l  »|..„«  tl«.  i,.l.„l-  I,,  il.i,  .li,t..M-..,.,  .1...  i'mI... 
ti..n  ..f  II...  ■Jona.ruhi,  v..,m.|,  ..  ,.r..U.I,|y  „„|,^|,  .^u,  ,„«  ...or^  r,.|„.|  ,|., 
II..W  ,.1,.„K  ,|.e  t„|.„|..  tl,..  „r-»ler  th.-  |.r...«..,..  «rM.li..„t.  ,„.,|  th.-  .im,ll..r 
IN-    |.r..s«,„o    in.„,„„tt.,.|      ,|„.,„j,,,     „„.    ^,,,„,    „,    „^^    j^_,_^^,_^     ^_^    ^^^ 

«..|....,.l  kulmy   .MlMf.u„....     W..  nn.Mt    th..N.f.,...   ..t|,..i    ,„  ,„..|   «    ,1,,,.,..' 

•I"l-«..n...  iK.tvv......  th..  iMl,.f..l,„lur  ,.r„,M,„.  ,„,.|  ,|,..  ,„|„,  .  ai-.iUr  i.f.-.,,,,.. 

U...I  wl„|..  (lui.|„„...M„^.,i.,v.„  .!„.  i„|.„U.  tlu,   iw,.  ...ui.i   ..nl.v  l«.  ,..,„,!  „ 

U...  |-.,nl  wl...h.  tl...  t„l,.,l..  |..,u.,.  i,,«i  p„rt  .,f  ,h„  ki.|....vm.lmtan...  >»h..,.. 

llu.  |,r..^«,|^•  .,  h,i...l     Tlii^  ..u,,..,  in  |„„iu..|  ;„  «,.  .|,u||  .^,.  l.y  thn  l.raii.  I.,,,., 
iii.l...«<.r  the  iviiul  \..*»«.|«  ill  til..  iiit..nii..ilmi.! /...la-, 


TluTB  m  y.-i  ui,.,tl„.,-  |,.m,„„  ..f  ,|,„   „.„.ii  ^tnifjur..  ai..|  („ri.,  whi.  I,  ., 

"■'I'"'''"  "^  i"t«r|.n.t..ii..„  l,y  il.H  tl ly.     Tliin  i*  tl...  5-,.„..,.il  ,ha,.,  ..!■  ,|,„ 

"..'•"t.n.lmi.  ki.l.„.y.«.,  ^^^nm\  ,.h  f.  kiv.'  il.  .i,u....  I.,  a!Ulru..i.u..,  in  ,.„v 
way  r..v.,,,l,lii,j;  ,,.  Tl...  ki.l.iey  i.  v..|y  typically  f.mMruul..!  ..f  ,i  u.,rt„,,| 
...a- .  ,  ..v..l,.j„n^  „  ,i„.,l„ll..iy  |..,.i,..„.  T|,u  |,|.h«|.v,.h*.1,  f.,rm  u  »l.i  .,C ai,  I,.., 
U'tw......    il.,..s..    t«„    ,,.,t..       My  Hu«>{...ii.,„    iK    that   tliiH  arrl.o.!  Hynt....,  „|- 

\.-M.l.  f„n,.«  a  n...i •  I..H..  ri>;i.|  l.aiM.  ..|H,n  wl.i.  h  i|,„  ,  ..rtex  lies.'    r,,.,,, 

MUf.itly  «l,..n.  ih   a.t.xity.  tli..    |,„.hm....    .,.    the  ^wimal    n-rml   ti«»u..  r.,..- 

tl.r....Kl.  il...  a-.tiMty  ..f  il...  Kl.,„„.,„|i  i,   i,  r.-stri,  t.-.l  ,„  H,..  Hr-t  in.,,,,,,,,.  ,,. 

the  n.i»...x,     'i;  ■  crU-x.  m„  to  «iwak,  lH..f..m...  .j.,n.|.ie«.s,..|  Inavvc-n  tli..  nml 

( 'apsnl..  an.l  tl„.  (i,„.ly  .|,m...i,|..,|  urk-riul  urcheH.     Fr..n.  tl.ii  K-n.Tal  presMi... 
tl...  ....-lullaiy  |H„ti„n  i«  n-lu-v.-.l,  an.l  it  i.  a  ni.wt  m-niH<anl  fa.t  ihat  tl„. 

l...,|..    nf    II..,.!,.   li,.    „iihi„  ti.i,  „.„i„„_  „.i„.,,.  t,,^.^.   j^  ,,r.,U,l,ly  l.ut  litii. 
.•xl..,r.al    i,r.H..n...       .\i.|.ar..ntiy.  th..|>,   tl...   .i,tl.-...na.  in    ..tat.,   i.-iw......  ,|„. 

tuhul...    i„    ||„,   C..1I..X    an.!    th.w..    m    il>„  n....lulla  i«  that  tl.,.:,..  i«  a  hi.,.|, 

l-msmuv  un   l,.,th  i..t...i.al  an.l  t.xt..rnal  surfaccH  .,f  tl..-  l.il.iik.,  lymg  m  J,,. 
.M.rU'x.  wl,...vas  in  il...  ni...lulla  tl„.  i,>v..sm..  may  U- actiiiK' (•l.i..Jly.  j„,sh,1,1, 
.-ntirely,  In.iu  ih.-  inn...-  M,.ia..v  .,f  il..,  1....,h  „nly.     I„  this  e..n..,,.,ti.,n  I  l.ur 

ticm-ntly  .,l,s..rvi..,l  the  lo|l„«i„j,,  ,„„Ht  noUl.lo  ruM.lt :-- ll\,i  ij,,.  l,ei,jht  ut 
,1  .lim..M.  uh.lsi  ..iii„.  i,   iJowinL,'   fr.-..ly  tl...  ..„.t,.r  |„.  l,:;ai..,..,|,  an.l"ali.., 

ab.Mit   L'U  n.in..ios  tl..-  iK.-.li,l,.   1h-  tit-.l  otr  and   tl...  ki.inev   ......„v..,|,  it  will 

U.  foun.l  that  tl,..  pelvi.  i.s  wi,i..ly  ,l,sten.lL..l  with  t!„„l',  „,„|  u„„liK.  the 
pyran.i.i  i.  .•.j.„i.,t-.,st-,|  t.nvanU  the  coitox  nnlil  it  Cunn.s  an  a'huuM 
intiignititant    .sl.uoti.ie    i.rojettin-    into    the   cavity   .,f    the    i^lvis.      Hisi,,. 


I  ^-^I,    ..' 


t.«(«lly  Ih..  i„t..,U  wuh.r,   .u..|,  ^  ,.,|U,„.,.|  ,.y„„„„,  ,^,   ..,^.„„.,  ^..  ,^ 
tUtt«'ii*>i|  itiiil  i>iii|ity 

It  I.  |-.«il,l..  tUi  *.,„.  „,  ,v..,,  .,11  „t  ihJ.  ..m,,.r.-.M.n   ...iKht  In-  /.^ 

tin...  U.  »||..w.m|  to  U,^  Uew,.a„  .h«  l,«*turin>,  ..f  th,.  ur.-t«r  4.mI  Ih.-  r..n..,v.| 

-r  iUBkuh.y.     Th..  l..„«„,  il...  „.,.,rv.|  ,(..,  .....r.-  ...•rk.-l  .«  i»,..  ,...„.,,„ „ 

I  ihink  th..  .•.>tn|.r....,.m  in  pn-liicHl  ,„  th..  f..ll.m,„^  *«>  :- Altar  th.-  .i...|.r 

h-  I.-..,  I,,.„ur,.l  urin.  .....t „.,...,  r..r  ^  ,,„„.  to  U  ..x,k.||.h|  i.a.,  ih..  ,«lv,. 

■.»..!  urml.„.l|y  11...  ,.„,«„,„   ,t...„.  „^.._     J.,,,,.,   ^,„   ^^_^,^^^.^^^_  ^  _  1^^    ^^^^_   _j 

...I.,  th,,  p,.|v«  j„  KtrulmxWy  .h.cr..«.i„^  v.,I,„„..  ,„.t,|   „,..    j,,,^.„^„   ^^^^,,,^.^ 

';'"'  'f  ,"'"  ^'' '•"'"'■  '"l'i"''fy  hl.HH|.,.r...ur..       riw  furlh..r  .li.u.,..i.m  ..f 

U,..  |«lvi.  a,„|  ..„n,,r..H«,.,„  .,r  th«  nu..hill„  i«  |,r..lH,l.lv  |,r.Hlur...|  thmnuh  ih.. 
imlm»t.M)-  v,umtion«  of  ,.,..».„n,  ,„  ,1,.,  corfx.  Th«  mMoI,.  |,r,.,.„r..  hv 
ilu.  ..x,«u.„o„  of  ih.  «|o,„,.r..l,  an,l  ..rfr...-.  .u.|,le,.|y  r«„..  th.  t..„«,o„ 
throughout  th«  w-hoU.  ,..ut«x  ,  thm  vx^'U  htih-  .,f  ,1...  „ui.|  from  the 
.-..nmul  ,K.n,o,..  of  11...  tuhuh-,  n.to  th«  ;«.  .,  who^.  ,„...«.,r..  ,h.u.  ht-on,.^ 
Kn.ttt«r  than  .!iH»t..lk  pr-^ur...     A.  th„  .   ..«,«r„  fall«  n.  .h«.tol..  «  ,„,„.t  m 

7'"'""''  ■'',  "'"■''  " ''"••''  p™^"  "  •"•l-'W  the  pr. r«  .„  ,h.,  ,«.lvm. 

ihat  .«  1.  ow  ,h..  ,.r..HHuro  ,„  th..  .Iu,.|  ,  ,„.t,un...l  w,th.„  th..  loo,«  „t  ||..„|„ 
«n.l  the  cUmwii  tniM.lo,,     Ar.,.r,\mu\y  Ih-M..  hu,..r  ,u..  ..„.pt....l  or  ,„.rtmlly 

.'.n,.t....l   ...tu  ,h.  cortual   tuhuU.,.  whih-  ,h.   low..r  .....Is  of  th„  ,..,\U.uuk 

.nlu.U.H  .uo  .o,u,.r.......|  .,..1  ..,.,  ,.  vhIvh,  ,.r..v..,.ti,.,.  «„y  retun.  (low  fro„, 

tl..-  |«lv.«  up  th..  tuhuk  In  thi«  way  ,uo,..  «n.|  ,ho,«  ,lui,|  i.  ,.r,..lunlly 
.o|U,ctihl  Within  the  ,H.lvm  at  th..  ex,M.UHt.  of  ih«  uuvlulla. 

II.  a"  I   .h.nk  i.  th.,  r..«,.ue  may  .livi.U.  ih«  ki.l.,«y  .uhMluuc..  into  two 
pru.  .„  out.  of  which  th..  whole  tuhul-  i,  ..x,H.....i  „,  ,  rou,„l..r,.t,l..  pr,..,<,ur.. 

U.th  .ntemal  au.l  ..xt.,r.Ml.  w ,  m   ,1 th.-r  r..,-,.,,.  ,h„  pr...Hur..  .s  Inr-.-ly 

with-n  tla.  tuSule,  the  .lilh-r...., ..  ,uus,  h.u..  .ou.-  uu,..rta..t  phv.iol.K^i.al 
-....a„,n«.  It  in  ...ost  Hi,-ni.h.u,  .hat  th..  h.pn  of  IL.nh,  are  .arne.!  .h,w„ 
into  thiH  re«,ou  ..f  low  ..xietnal  pr..««ure.  I,,  .litli-ren.  ani.uais  th.-  1,„,,..  of 
Ih-nle  Hh..w  many  .liv..r.>ti,.H  of  form,  .uon-  jartieularly  .n   l-,...!,  ,,,,.1   .t  i. 

.ertamly  a  Hlru.UK  f.ut  that  m,  h ani.uaU  th-  .uajor  tmiul...,-  of  |,„.,«  ,.n. 

Hl.ort.«ml  ..ith..r  li. mpletely  wiihin  th.  ..orfv  or  only  .(.h,...,,.!  i„L  the 

out..r,„,«.t  ,»Mt.o„„  of  11...  ,.....,„,i,,     „  ,,,,  ,„.,.„  ,..,„„,.,,  ,,,;^  „__^^  ^,^^_  ^^_^.  __^^l^ 

«-.th  very  .hort  loop,  .re  those  wht.h  seer.,t..  a  .lilul..  ur wh.bt  th 

in  which  the  I0..P  penetrat...  far  into  ,h,.  ,ne.iulla  secrete  a  ..otuentraU-l 
un„e.  Heme  tt  tuay  he  that  th...  loop  Hlects  a  oertai,,  au.ount  of  ab^ort.- 
t.o.,  a  function  which  wouKI  be  aid.-.l  by  a  pre«Hu.e  .iiHerence  act.ng  fro.u 
withii.  the  tub.ile. 

lo  teBt  n.y  theory  further,  an.l  in  the  hope  of  gaining  «un.e  evi.lence  of  the 


.'VRH 


IV. »r  T.  <}  itr.Nii. 


rr«,»*li*,.  4.llUii.«,  ..f  iIm-  .liHrt-ni    ,^ri.  .,f  th,.  im-il  ..|»|«,r»iM«, 


•»i» 


M-ritiiriif.  MTU.  |«.rf..rt..r>l,  in  mhuU  th.-  n.tHtii  i.f  .liMwlir. 


iUliHh< 


U|k.i 


aniiiml,  «{.<»«.  l,|.-.|.,,r.«Mi..  Ul  I.,pi,  l,m..r.-.|  l.y  «„  i, (  ,(„,  ,,.,„«|  .,„ 

WM  iMtml.     It  ^^„,  ,„,,P«^rjr  to  .'iiipluy  r.il,l.iu  f.,r  iI,..m<  .•! 
in  l»»th  iliP  rut  «ti<l  ilii.  ,\,^  i|„,  |,|,»»|.j,r 


•wli.iti  of  iJ,<'  t.inl  ti.  i>ii4l.|><   fl,..   It  III 


•liiiriti.    i<  rt.|»ii».i.fi.iiM|,     hi  ih,,   r„|,|„f  ,|,..   |.j,,,| 


nliu'V    t«»  urtri'lr  i|iit(<i    U<-v\\    wl 


M  II 


|>ri'««iirii  WU  to  «U,.,i 


.10  mm.   Uii.  himI  ,,v..ii  t| ul,  »„  in,,.,  i...|  |.„^.  .1,^.,  „i  ^^ij,,..  „„.,  ^j, 

i.»  »..  iirvrr  ..1,1  ,iii...|  «  «tiitfl,.  ,||.|Mir  urum   frniH  il...  k'.|iu7«.     j 


ilitin  f 

I'llttl  of 


"'X|««riiii«  ht  itii>n'fi>rit  w*«  i<i  v» 


(ifl»T  ilivimoti  of  ihf 
Imtf- 


ii|i«'  III" I 


IK  >    -.lllf    10   I..  JO    tllilllil, 


it|ttH«l    foril,  thi'ii    iii(i>.  I  ||,i>  illiiivlii    to    \n>  utii.linl 


«ri  hour  Ui.r  lo  remove  tli<.  ..th.T  kulni-r.     In  tl 


olii.iin«|  iihlir.itiiit;  thi-  jH.irtt  ..f  ,i.ii.,i,  .,f 


ii«  wnv  t'vii|«it 


ttv  w  ,- 


Itilo  the  rfmilU  III  il.'Ull,  | 


Itjr  iiiuiit  of  tlM>  <liitr«<tic'N  of  thfi  ml 


limy  «ut«>  ihiil  !lu'  >;loiiifiiil 


v«ritiii«  .lnii>iii-«,     Wielii.m  u 


;oiii- 


m  in  fxijl     !  loMc,  i,.(, 


iUlii  KiHliiitii  »iil|ilmli',  iirpii  i.r  <l<'xi 


iiii'  gTnu]>,     Tlnm  mtivjiy  witii  wi-ll  m  irk. .| 


riw.  it  vtiit  i..\(itnc|  tklmi  l.y  I'litli'irti-.  I. 


Mtrik 


|'l.i..|y  iiUfiit  ufti-r  |.ltl..ri.l/iii      In  tl„.  tiihiil.-K  il.c  mkiiI 


Hitf.  i'>i|M><itillv  in  thf  cinM'  r 


I'ttHf  of  rafri'iiH',     til  no  iiuLiiMn  wa-»  ii  jiru'i'  1 


in      In  tiK'  tiihiilcit  llif  tt'Kultx  wiri'  i'.|iiiilU 
f  |'[ilHriil/in.  iunl  in  n   mino?  ilcurru  in  il.. 


•liami't, 

of  till!  lunii>n  'iniiistml  of  f.tiilv  l.ii 
ohlIomhI  ill  mciiihnuipii  wliiih  xtniiiiMl  with  W 
well  wifh  e< 


nil' n  |>i>«iiitt<<l,iini|  tlit**<xt 


r«of  tli.M.>,„x„|„i,.,|i„|,„|,,,  „,.n.  only  Miu'l.tly  inch    ^l.    Th.-omi 

iH'  KiHTt'lion  ■ImpIfiH,  till'  ijroi.h'tit  Im 

iMt'ottH  hiinmtojtyliii.ttiiil  f.t 

'Sin.     Thr«.'  r.'niilt-i  wiTi'  rhM-Hy  o»m,M  vuil  in  tho  pinximal  . 


•■riiil 


i'iii» 


.lluterl  tuliuK-,       Willi  th.'    low    I.I.hhI 


iinUcfttion  of  niv  nmf  kni  ilint 


HrpMMiirr  ihiTf  wjti   ii..\,i  ihi>  (tli-tii.-i 


Tlif  KloiiitMuh  «t>r«'   m»v«M    found 


:i'n»tion  of  tin-  tiilmli 


.mv   1«IK  of    itM  colli. 


f.i 


il  •M'|.iii,it.'.l   from   i(m  .u|.i*iiliii    •lutlirl 


M.<i.|in«:  VI  ry  mtivi'ly.  hut   vivn-  a! 


w*n 


Maiuiiui.itioii  of  llui.l. 


liilii    liy  a    iliNhlic  t    ihoinih    .sini 


.\n  ••Xiiini..ation  of  th.-  .•mhiyol.«y  of  tli.-  rnml  tiil.uj,.  U.„r,  oi.i  ih-  m.hs 
I  have  .ximwl.  ()ii;;itmlly.  lli,.  ^,xrr«tiii-  uppHntlii,.  wmh  h  |o„..-  iiilml.. 
oi^niiiK  ..t  on.,  on.l  into  th.,  h.H|y  .Hvit)  ,|  ..i  tl,..  ..ih.-r  on  to  tho  miii,.... 
ThiK  tnlMil..  wa,  liii.,i  tlm,uvho.,i  l.v  u  .  ..ial...|  .i.iilM.I.Min,  «l,iHi  |.|ovi,|,,| 
th..  ii.v,  .,a,y  motor  m.-.  lianiMii  for  i|„.  rxpiilsion  of  th.-  MMi,.|,on.  [...fr,  tl„. 
..'loiiK.M.In.  «a-i  .k.v,.lo|H!d  from  the  .loi,al  wallof  il„.  I,.„ly  .avily  ,u„|  i.r.u,,! 
(»  laiKo  and  ii.iiiortant  1)1.hk1  wiipply  from  th.'  a.. 11,1.  iV.HMl.ly  its  on-in,l 
fun. Hon  vv,t.s  to  ».H:r..t..  h  w«t.-ry  tlui.l  int..  &o  Ixxly  cavity,  an.i"lhiH  in  I,i,„. 
way  ...rv.-!  ih,.  renal  tuhi.l...  The  «rraru:.'ni,-nt  .,f  it.s  ve.s...l«  „«  larn.-  loo,« 
proj„<.tin.j  from  th.-  .....lonij..  wail.  ..vm  at  thi«  .ally  slap.,  tends  to  in.linai.. 
ili..t  it  wa,  .'luploye.l  a.s  a   iiieans  of  rainiiij,'  the  fluid  pressure    within   iti,- 


.1   S't'W  Cmt^/ttton  nf'tJtf  tii<»nr,ul„,    l-„nct 


i,m 


."kHQ 


III  ill 


mriiHil 


f'oiiunt.'.l  il(«.  ..riflifii  .»r  ll 


H-  hr«i  •t.«..„f  ,|..v..t.,,.i,„.„t  (|„a  |.„i  .,f  th..  U-lr,.»wiy  »l.ii-h 


ri>rialri<'i>'<l  <A  fniiii  ih.>  r«»«f 


M'  umil    (Mtxilf  )ih<l  III.'    ut"llirrult  I 


«••  4iiiit   liir'^'ii|v 


I"!  hyiiMMt..  .,f  iiii|»,rf.'.i  »|,t.i  It,,    v'loii.i-riili 


i»  iii.ltiMti .  I  lilt   tli( 


,!-«.  t..  .,„..  ,».r,u,llv  «.,..,r.,f„,|   r,..m  ..i,..  ,.i...tl,. ,      Tl.„ ..„..,,„.,   .„.. 

f,.i.rh..„  ..r  11...  «l,„„,.r..lii,  I,,..  !...«    !*..„  „„,H..,...|  „lM,.»t  *,|.  U  f.  «..rk  ii. 

«.«..|«t...ii  will,  rrnal  ,.„.r..ii.,„     Ltu,.  H„.  I,.. ..„„„  Iv  the  ......  (.»  ,|., 

...M.,.|..t..   «.,.„r«tio.,   ..f  that   ,«,r.>.m    .,r   ,|,.,   ,..|.„„    , „,.     „„,       ^.  ^  ,^ 

'''"""■f"''"'  " ^-'kMn   ....,ju,.,t..,n«,tl,   ,.    r,.n..|  iMl.ul..    |„„  ..,    »i„t   .1,.- 

".•t..U.r  uf  ,(„.  |«,i..,   M   |..r«..|v  .1,    ..„.■„   .,f   ,1,.,    u, ,      Tl...    „.,.i..r,.i| 

«.r..tr.|  ..t  tiM.  «l..„„.,.,Ur  .,„f.„„„  „..,,  ,,..„.|„,t...,  ..,„„..,^  J,,  j,^,,  ,,^,^^^,^_  ^^ 

'""' "'"""•••"   >'vU...  i*.|,a..,l  ,H.ri,..„  ..f  ,1. |.,„„.    |..,l,.li..,..    "l, 

mv.r>M>{,„(l...„tt|„.i  „,..„,„   „i,,„  ,.,^, ,„j,  ,^.,^,^.,,   ^|..„u.,ul.i.  ..M,| 

tolml..  M  ,..m!.|..t,..|  il„.  |,ut..r  I.*-,  u, ..,!,, .  ..„h  il ..||.  „(  ,|„   |,  „,  ,,„, 

tiil.-il-   r.t.,.,.,i.^   tl,,.,..    il.   ,o,„o  „n„„«U.     fl...    i.,.l.,..t«,    .l,,.t    ,..„„.   ..,|,.,r 
I.MV|.,„„M.,  U  i|,«  ,.f.,,„iUi..„  ..f  ,|„i.|  .|..«„  tl,.,  ,„i,„,,.  I,,,,,,,,,,,,,  I,,..     ,,„.,.  .,f 

""■  '"'"'"'>  ""•*•" •      '''»»«.  '"«-f""   •  <••  ii.y  v,..«.  „   ti»-  ,.r.,,.„|„v..   ...  ti.m 

"f  llm  tflfiiiH'riilitr  iiipillt.ry  |i«i|m.. 

/'rrninii   H'ln /.    /tmii,!.)  „i«.„  li,,   Siil.j,,!, 
L  Hill.  . I.  .!.«  ..!.«,««  th.- K,.|,..rul  .lihtr.lM.ii.,,,  ..r  |.„.-,nt.    i|.,...,,|,  ,,  *,n 

'"«!  y.-M"iu'  ...m.,.,1   t.xMi..,  ..rnv...  at   il,..  .■„,..  l.,„„„   ,|.a  hit,  .n n  „. 

ii.i|Hmml.l..    .n..,lmi.i.iu  at   tl,-  i;l"iii'nil.,r   ...rl,,,,.        \V„|,  ,„„,,,    ,|,„    i,,,, 
.•x|..-*„.,  ,n   hw,,a,„.r  ■„,  •■  hItMti.m  ,„  i|„.  |,v,„..-  «»,^..,.  •    ;  ,n„  ,„ 

.■..u.pl..l-  ..Krw.m,.„t,  |.„t  HI  m.v.r..!  ,.,,,,,1,   |   n,,,,!,   ho  i,.'",        .       .       n„„ 
11-  cui.^,,!..,.  th,.!  tl...  ^hmi.rul.r  ...,.,llii>  ,,r«,M..re  i«u«t   l«  .,„•  .  i   i,,' 

'iii.l>H..n..l,.-.|  a,„.,u,.t  il,.,M.nh.M,i  il„.  wl,.,l..  ...„..!  t,„„...      n,,,  ,,„,,,(..,  j,,,,^ 

th.'   w,.||   ,.|    llow,„tt,M  ..it«ul«    i,    „K...,.al,l..   .,f   ..in.ri,,,-   ,„y   ,,.,i„.„„,.  tM 
.  xl..„M..„.  Hh.i  Bim.hiriy.  t.„,  f„r  th..  wall*  of  il...  u,!.,,!...     .,,„  ......i^ui.,,,,.,,,, 

.how.  hM^...s..,.,  ih.„  whil.-  th...,.,  Ht,,„t»r..«  ..  .,„u.,|,  tlu.v  oIl.T  leHui,.,., ..  t,. 
-xi.unM.-n.  ■Ih..y,r„ii,.,u..  th.ii  .,  h,..'i„.r  ,.r.-,«un.  |,„  U...,.  ,^,.,i„„  .„,  n.., 
luL-nml  HuHur..  ..(■    il...    (,.i,u!..   ,l,„,   ,„,    ,|,..   .,„t,r,  ,,„.!    .  .s,„.cull  "  ".itil  a 

"..tli.'ieut  .i.latali.m   h.,   |,.,..„    , ,„,...,   ,^,   ,„,,;^,.   „,„    ^,,|,^,^    .„i:,,,.„,„  ,,, 

..  whol..   ,.x,.a.„l,a,..|    th,..  ,..n.l-.    th.-   (-.pHuh.  t..„.e.      Fi..,„th,.t    , ,t  on 

"'-  t-MMo„  ,a  ,1,..  u.|,„._v  «„I..HU,„.,.  ,,,,,1,113.  ,iH....      I  h,v..  f„„„.l  1.^   .,s,„v. 

""""■*  "'  ""■  ''' '  "•'«  'l"'t  at  thi«  p„u,t  th..  M.mhI  iIou  fall.  ,1,,..   tlmt  i.   to 

.•..rnpre««.o„   of  ,h..  ..a,„|i„ri..H   aro,,,.,!  th ,vol„t...l  t,,!,,,!,.,  au-l   o,   ii,.. 

r.-.ml  ve.i.H.  I'ho  fa.t  thut  th..  .;.,.,il,iry  Hy.i..,..  wi.i-l,  onnnal-H  i1,m 
pressure  conM.stH  of  .  l,ani,..t,.riHtic  ti.lt.,  uhi.-h  I,.-  ..,mr,.|v  Nuihu,  ..ipHuloH 
1"   very  «.^-„ilicant.     In   ....rtaii.    forms  of   tdlniiar   „.-pl,riti«,    „,   whi,!,  tl,.. 

«    '  II I !      .-..     .  , 

^—- "■•'••tir:!.,    iLTjTi,  vo;.  i,  j,,  .-,:,. 
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U\h»\i-H  ,nv  hlcM'knd  or  ..l.litorute.l,  an.l  liuv."  l.reii  h..  f.,r  a  (■•.HHi.loralilc  linif, 
thfcai.8uli'sar."  ..ften  IVmn.l  (listfiid,.,!  (,,  i,  \„Unm- v^,^ll  t.-ii  times  Kioat.T 
than  tlu-  nuiirml  v,,liiiiic.  In  tli,..s..  ,  mh,.s  tlio  kIi'IiutuIuh  in  collajise.l  uihI 
Hhrunkcn  to  a  niinut.'  stiuctiiro,  which  apiHMrsuf*  a  more  prnjoction  into  ih,. 
swollen  caiisiilt'H. 

In  iii.v  o|iiiiion,  loo,  I'ill  (l(H..s  not  allow  a  Hulliiient  ,  .11  in  pro^siirc-li..;i,| 
hftwci-n  the  Kl"ni<TM!arcai.ill,,ii..s  and  the  tuliuic  .apilluriiH.  The  ffrcn'rii 
bhMxi-ves.M'l  of  the  ^'lomiTuhis  is  of  nniall  .iiami-Ici'  an.l  fairly  l„nj,'.  Il.-n.  •• 
with  th.'  .'XLTn'^n^ly  rapi.l  l.loo,!  Ilou  olwi  vcd  duioiu  .iiiuvsJH,  there  miiM  ot 
ncce  sity  lio  a  .•onsi,|..ral.io  i^n'ssiuv  ditn-nMic-  lirtwcon  th.w  two  capillan 
syxteniH.  I  ..ain.pt,  thfrffni...  a-ice  with  Hill's  statement:  "The  piessiiiv  nf 
the  s.vielioti  (Mnnot  l.e  normally  j^ivater  than  the  pressure  /</  the  veins,  for 
otherwise  the  .si'oretory  pressure  w.ndd  compress  the  veins":  nor,  a^;aii], 
\\ilh  the  statement:  "The  secretion  moves  onward,  I  take  it,  l.y  phenomena 
of  ailsorption." 

At  alM!iit  (he  same  time  Kilehne  and  liiherfeld*  reasoned  that  tiltration  at 
the  Glomerular  surface  was  an  impossihiljty,  since  there  were  no  firm  supi^rt^ 
IM!,'  structures  c,;palile  of  resistiie^  any  pressure.  They,  too,  consiiler  that  the 
■,'Iomcrular  capillary  j.ressure  is  at  once  transmitted  throuKli  the  whole  renal 
sniistance,  leaving'  no  pressure  dillerenic  availal.le  for  tiltration  throujih  the 
-loni.-rular  surface.     While    a.u'reeinj;   with    them   tliat    hut  a  very  minute 

pressure  iliHer.Muo  can  exist  hetwcen  the  j,'l()merular  M I-pressure  and  the 

pressure  ,,|  the  .secreted  lluid  within  Kowman's  capsule,  I  am  in  disaccorthmce 
with  them,  for  rea.sons  already  stated,  in  th.^ir  idea  that  the  glomerular 
l.ressure  is  at  once  transmitted  in  uodimitiished  amount  to  the  j,'eneral  renal 
Huhstaiice. 

Shortly  after  I  had  expressed  my  views  as  to  the  work  (.f  the  j;lomerulus, 
Lamy  and  Mayerf  laililished  a  paper  in  wldch  they  sufi^ested  that  the 
filomernlushy  its  jmlsali.ai  acted  as  a  kind  of  heart,  ami  hy  its  piston-like 
movemtMits  drove  the  lii|iud  forward  in  the  tuhidcand  lavoiire.l  its  di8chari.'e 
l.v  overcniin-  the  friction  and  the  cajiillarily  of  the  tnhelc.  They  do  not 
'onsider  that  the  glomerulus  j.lays  any  important  part  in  the  secretion  oi 
water.  If  it  .sccrcics  any  ai  all,  this  is  m  their  opinion  ,|uiie  a  minor 
role,  .\ccordinj,' to  them  |I„.  -lomernlus  performs  mchaiiical  work  .solely 
hy  virtue  of  its  pul.salinn,  and  conseipiently  their  view  dillers  widely  froni 
'"""'•  '  ■""•'"  ''"I'  first  place,  in  wi(h.  disa.,'reement  with  them  in  that  I 
cutis.derthat  the  main  hnlk  of  ihe  water  is  secreted  hy  the  glomerular  .surface. 
There  is  ahuudant   evid.'iice  to  prove  tliis.      I   need  only  refer  to  the  work 

*  'I'flii-ci's  .Airlo'v,'  Utot!,  viil.  Ill,  |).  ]. 
+  '  Juuni.  de  riiVHicil.,'  llXJfj,  vol.  7,  i>.  (itiO. 
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.1  A./f  ('oHri'ptina  o/f/ir  h'liiintriifar  Funrtiun. 


5!ll 


of  Mi8.s  CiillH  ii|H>n  s..,  rrlion  in  tli.-  fn../,  kiiiimv .•  „r  to  il,,-  iv.iilts  I  Imv.- 
Iri.'tly  .l..s,ril„.,i  al„,v,.  upon  *.,ivlioi,  in  il„.  .al.i.ilH  ki.lr...y  aft.-r  .livisio.i  „f 
iIh"  Hl'inal  .lunl.  Am  is  H.vn  InMu  whut,  I  l,av,,  hUI,m1,  tl..^  faa  tliul,  ||„. 
u'lonuTulns  ,,„Ih.iU.,s  has  luit  littlo  U-.niuK.  il  any,  upon  its  w,.,k  ir.  [.lopfllin- 
III.' M-erHr,l  wiiU-ralonK  tlu.  tnluile.  Thul  pulsation  is  uniniporlanl  in  tlir 
propuisor  aetion  of  tl,,,  -loni.'.ulus  is  l,o,n,,  out  l.v  th.'  fan  that  Ih.-  urine 
(lows  .,uit..  fr..olyal..ni;th..  uivtcr  of  an  .'x.^soa  ki.ln.'V  p.rfi.s..,!  with  Ih.i.l 
at  fM.nstant  pit-ssmv,  an,!  if   in    th..,..  ras,.s  tl„.  p,.ilu>inK  llni.l  !„•  of  ronvct 

.on.poHition.  th..  ki.hMy  presents  at  t n,l  uf  th..  .-xp.-rinu.nt  api.t«ran.vH 

.■x.utly  ..oniparaM..  to  thos,,  .oun,!  hy  Mat^k.-nzi.-  an.l  n.vs..lf  afUT  actiw 
.liuresis  in  thr  int  ul  aniinal.  It  is  possihl,.  that  pulsation 'may  play  a  pan 
Hi  I'lochiri,,^-  il,,.  primary  .lilatalion  of  thr  ronvolut.-a  tuhul...  In  anarl  itioial 
sduMua  r-prcmMlin-  th,.  ^rlouu.rulus  an,l  tiilml,.,  I  haw  lo,in,l  that  the  vohiin.. 
,.f  tlui.l  ,hiv,.n  alou-  th,-  capillary  tuU.  hy  a  pressure  n.a.h- to  vary  in  imitation 

of  the  pulse  variations  is  .■.xaclly  tlu,  .sanu-  as  if  a  .slea.iy  pressuie  at  tl leai. 

height    of  th,'   varyin- is   use,!.     This  in,le.-.l  was  to  !«■  exi^Mle,!  from 

theon-tieal  roa«ons.  The  valu,-  of  a  varyinK  J-ressun-  only  aris,.s  when  th,' 
tul.ule  alon-  which  tlu-  lluid  is  t,)  Ik-  driven  has  first  of  all  t,>  he  expan,le,l. 

In  conclusion,  ih,-n,  w,-  may  summarise  what  I  have  said  in  th.-  folh-wini,' 
way : — 

Th,-  j^lomerulus  is  a  secreting  surliiw-  wiiose  clii,-f  fun.aion  is  l,,  secrete  the 
uiain  hulk  of  th.-  watrr  of  th,-  urine,  hut  it  is  also  thrown  into  activity  hy 
such  suhslances  as  salts,  urea,  ,1,-xtrose  an.l  i-alli-in.-.  Its  lii|_'hly  cliaract.-iistic 
shajK-  is  to  enable  it  t,j  act  as  a  nu-ans  ,,f  setting  up  a  pre,ssure-h,-ad  sulliuient 
in  amount  to  drive  tlu-  secreted  wator  down  tlu-  long  urinary  lul.ul.-.  The 
pressure  originating  from  this  is  als..  transmitted  in  some  degre,-  tlii.iuuh 
Huwman's  capsule  t..  the  general  tismu-s  of  the  cortex,  therehy  .-xertin-r  a 
piessure  upon  the  external  surfaces  of  all  the  tuhules  lying  in  the  c.rt'ex. 
T.)  what  ,U-gree  the  pressur.-  on  the  external  surfaces  of  the  convoluted  and 
.ither  tuhul,-..  lies  i,t-Iow  tlu-  gUnierular  capillary  pressure  I  am  not  yet  able 
to  state  ,letinitely.  The  fact  that  the  couvolute.l  tubuK-s  show  such  marked 
.•vi,lences  of  having  been  suhject.-d  t,)  a  high  int.-rnal  pressure  certainly 
m.licat.-sa  .-onsi,lc;uble  diminuti,)n.  I  have  als,.  given  reas,ms  for  believing 
that  the  gcm-ral  pressure  conditions  so  typical  of  the  cortex  are  non-existe.U 
Ul  tlu-  medulla :  there,  ajiparcnlly,  the  internal  pressure  acts  upon  the  h.ops 
of  Heide  in  umiiminished  amount,  ami  must  be  supporte.l  cither  by  the 
lws.-ment  mcnd.rane  of  those  tubules,  or  hy  the  general  tissue  of  the  medulla 
Itself,  At  present  the  former  seems  the  more  probable.  La.stly  I  have  given 
evidence  attaine.1  by  the  application  of  yet  auather  method,  whicii  enablls  us 

*  '.fuinn.  of  riiysiol.,^  I'RX!,  vol.  34,  p.  ■2't(>. 
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'•Th.'  iinimstakalil.'  ,  oust  ii,|  ion  .,f  th.'  .'tr.'icnt  vi'sst'l,  on  th.'  tillinK'  of  wuh  t;h,ni..nil... 
.■a.i.s.s  an  alt.'niati,.n  Ulwiin  iharaiu-,.  of  th."  tiil.iili  and  the  flow  of  l,l,io,l  in  ih.. 
»e.lflinj;  vas.iilai'  r,!.'.  Th,.  f-lonie.iil.'s  are  (ill,.,!  dining  th.'  heart'.s  svstolf  ;  Ihu 
sei'ietinv'  ret.-  is  tiirgi.l  .lining  th.'  heart's  diastol.. " 


I'luloiiht.'.llv  Dr.   Siiivth's  .'liiij.'.t 
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ur.'   wiiH    in  th.'   right  dire.'ti.iii, 


lilt   liLs  eri.ini 


l..'liision   that    l!.iwm,in-.s  lapsiih'   ,lid  not    ojN'n   int..  the  tiilmle,  and  the  faet  that   h. 


aserilied    ,ill    ll 


nutiicientlv  tlie  Ltnat  diveij 


i'.\j>.'lling    iKuv.'i' 
iif 


i.f    thi 


,'riiliiH   til    its    pulsation,    will    indii 


lis  \iew.s  tnini  llio 


I  hi 


ive  I'xpresse.l  in  luy  letliir.'.j 


Pig.  1.     Mi 


Kiu 
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iphotogiHiih  of    Cortex  .if    Ki.lnev  of  C'al,  afte 


ali.sen.-,.  of  liiiii.'ii  in  .■onvohiii'.l  tiiln 
xl-20. 


mil  ir 


IX'ii.iil  of    ii'st,  shi 
of  glum 


Wlliii 


rregiilar  oiitliiii' 


.Mi.'iojiliotogiaph  of  Corte.v  of  K 


v'iilelv  dilated  ti. 


iilni'V  of  Cat,  after  sulphate  diiire.sis. 


eoiilaiii  niiK  ll  fliii.l.     The  glo 
not  lining  the  eajisnles.      x  l-JO. 


.'S  an.l  distended  eapsiili's,  whi.l 


•iiili  are  larg.-r  than  in  the  re.sting  kiii 


ll  are  now  louiid.'.l  ami 


.  ImiI 


Uakuison  and  Soks.  PriiitvM  in  Onl 


iuarv  to  His  Majesty,  St.  Martin's  Lane. 


if :  *z*.^i  a«i^- :^ni  ' --^«%. 
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[llrprinlnl  fro,n  M<   pRm:KKIi|.\tt><  m  niK  Uuv\;    Sociktv,   II.  V..I.  '*'] 


On   ChniKje.i  in  tliv  dhnnrrnh  ,,,„/    7'„l.„l,s  nf  the  Kidney 

airo),i/i>ini/iii(/   .  Irliriti/. 

l!y  T.  a.  liitui.iK,  M.I).,  F.K.,S.,  „n.i  ,r. .(.  Ma.kksvik.  M.I5. 

(Keoeivcd  Di'ci'mk'r  9,  I'jr.',— liua.!  F.l.nmry  I'D,  I9i;i.) 

(h'mu.  11...  J'l,yMologi,»|  an.l  l'uthol„gi,.Hl  I..l,„ra,„ri..H  .,f  ,1...  Iniv.T.ity  ,.f  Tulonto.) 

[   I'LATK  i7.] 

The    experiineiits    .l...sciil«,l    in    thin  j^per   w.-ro  .l.-sij-,,,.,!    f.  t.'Ht    th.. 
correctnesH  „f    th.-   view   j.ut   forwar.l    l.y    o.k-  »S   ..,.,•   ,min,.ly.  that    the 
Klomeruhm  in  a  propi.lHor.     If  this  view  U,  correct,  th.,  niarkwl  dilatali.m 
of   the  tul-ulcH,  which   is  so  i.romi|.eMt  u  f.-ature  in  a  ki.lncv  after  active 
dn.resis,  IS  simply  the  exi.ression  of   the  f.,rcihh-  .hsten.i.m  of   the  tubule 
from  within,  eHected  hy  the  discharge  .,f  (lui.l  from  the  glomerulus  ,lown 
the  tubule,  the  active  jT-pellin-  and  dilutlns-  force  Ijeing  the  intraglom.Tular 
blood  -  pressure    trunHmittc.l    through    the    glomerular    capillary   cells    ami 
epithelium.      A.s,   however,   the   condition    .,f    th.-   glomerulus  after   active 
secretion  has  not  In^en  made  the  subject  of  extensive  ob8ervati..ii,  it  seemed 
pr.ibal,le  that  a  thorough  stu.ly  of    the  alterations  in  size  and  appearance 
ot   lK)tli    tubule  and  glomerulus  might  give  many  ,.oints  of  imiK.rtance   in 
criticising  the  propulsion  theory.     Thus,  if  th.,-  capsule  U-  free  to  expand  we 
may  find  it  enlarged  after  active  diuresis:  an.l  again,  if  the  propulsive  action 
of   the    glomerulus    is    complete    an.l    insl.mtan.'ous,   w,>   sboul.l    lind    the 
glomerulus  filling  liowman's  capsule  completely  un.ler  all  conditions      But 
it  was  also  jmsible  that,  after  a  very  free  secn.ti.-n  of  ^vater,  there  might  be 
a  considerable  accumulation  of  (lui.l  k-twcen  the  gl..merulus  and  the  capsule 
wall.     We  therefore  measured  the  .sizes  of  the  capsules,  th..  j^lomeruli  and  the 
tubules  in  kidneys,  bef-.re  an.!  after  diuresis  ha.l  Ix.-en  set  up  under  varying 
con.litions.     The  more  important  of  these  states  were  :— 

1.  The  kiilney  at  rest. 

2.  The  kidney  secreting  freely.     This  we  term  an  "active  free"  kidney. 

3.  Decapsulated  and  secreting  freely.  Thi.s  we  term  an  "  active  decapsu- 
lated"  kidney.  The  aim  of  the  pr.Kieduie  was  to  test  the  explauati..n 
oftcred  by  the  theory  as  to  the  meaning  .if  the  Capsule.-^ 

♦   Vide  Croonian  Lecture,  tupnt. 

t  Ab  in  the  cour.Me  of  this  pafXT  we  shall  be  referring  crnstantlv  to  the  Capsule  of  the 
kKlney  and  to  Bowman  h  c^p^ule,  we  will,  in  order  to  avoid  needl.-./repetition,  di«tinguUh 
-I    ^^  11...     .._.  .j,,i.,.._.,:,g  .,  ._„pitii:  ;ji,iti-  whenever  wo  nlci  lo  the  fuiiner. 
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31*4       I'lof.  MnHii..  aii.l  .Mr.  MM.k.-n/i...      On  ChnnfjeH  in  tl„- 

riiid  wi'    I. Tin   all    "ii(tiv«"   i.l.Mtriicti'il " 


4.  With    till-    iirfttT  liKiiturc.l. 
kulni'v. 


W«   ....,„    f„uM,l  that   li.e   .lin;.,..,,!   |..i,t«  ui  ih..  iru.l  lul.ul.,,  «„.!  .i..,r. 

fHjm.,ally  ..f  llownmn'H  tai«..l..  ai,.|  tl,.-  «!.......ruluH.  vaiii-l  f.,.n.si.i..,„|.|y  ,„ 

«ue  it.  ,|.n.r,.„i  aninuils,  ,,.,  tlul  it  i..  ,M,r..m.„y  i„  ...akiiiu  .•.an|.ari5...r.i  .„ 
tH.-  Dtily,  u.  Ill,,  (irnt  ii.HUnu...  o|)|,„Hil.,  ki.|....y,  in  the  Han..'  ai.ini  J.     H.'i.c.. 

our«!ri..H  of  ..x{H.ri.nentH  .on,|,ri>e..  .-acl.  po««iMe  co.nl.iimli.a,  it.  the  Rim,' 

IllUIIMll    tyiH}H    of    t'X|lflillK'IltH. 

;^"    ■   ••'<I''-'-i"""tH    Nver..    iH^.ifoni.e<l    ui-m   cat.    ana-HthftiHe.l    with   a 

mixture  of  clilornidirii  aii<l  ftiier. 
In  all  exi«.rinientH,  the  kidney  was  removed  and  flx.-.l  in  the  following  wav 

It  was  first  carefully  fr I  from  Mul,,H3ritoncal  fat.  ami  a  ligature  ih.-n  ti-.l 

tiKl.tly  aroun.l  the  pedicle  -Iom,.  to  tl...  hiluin.     A  secoml  li^'atiiri..  was  next 

tied  around   the  jH-dide  a  little  nearer  the  aorta,  and   the  ,Hjdi.de  divided 

hetwe.-n  the  liKaiures.     The  ohject  of  ligaturing  the  iH.Mlicle  was  to  keep  the 

urine  within  the  tuhules,  and  a«  far  as  possihie  in  the  position  it  occupied 

HI  the  instant  of  ligature.     The  kidney  was  dropped  intact  into  a  U'aker  „t 

20-per-cent.  formalin   made  tip  with  0-9  per  cent.  XaCl.     The    In-aker   and 

solution   had   pr.-viouHly    l.ceti   weiglu-d,  and  it  was  n„w   weighed   a  second 

time,  givinj,'  the  weight  of  the  kidney.     At  the  end  of  an  hour,  the  kidu.-y 

was  sliced  into  thin  sections,  fixation  in   formalin   .•ompleted,  ami   the  pie.cs 

imlH..dded  and  sections  prej-arul.     The  following  measurements  were  then 

taken: — 

1.  An   equatorial   diameter  of   the  capsule  at  right  angles  to  the  polar 
<liameter. 

2.  The  polar  .liameter,  (..•.  one  passing  through  the  point  of  entrance  .,f 
the  Idooil- vessels. 

:?.  The  greatest  distance  between  the  glomerulus  and  the  capsule  if  the 
two  were  ipt  in  contact. 

4.  The  n.uximal  diameter  of  a  typical  proximal  convolute.l  tubule. 

5.  The  diameter  of  its  lumen. 

6 and  7.  Similar  measurements  of  a  typical  section  of  the  distal  convoluted 
tubule. 

The  glomeruli  measure.l  were  taken  at  ran.lom,  care  being  exercised  only 
to  nieasure  those  in  which  the  section  passe.l  centrally.  This  was  generally 
fairly  ea.sy  to  attain  by  taking  tiiose  which  showed  the  point  of  entrance  of 
the  blood-ve.s.sel  into  the  glomerulu.s.  From  these  m-asurement,s,  calculation, 
were  made  of  the  approximate  volumes  of  the  copsule  and  the  glomerulus 
respectively.     To  obtain  the.se.  we  reganled  the  capsule  as  equal  in   volunu. 


'« ^** 
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(.'lo»ien,li  un,l  TuIhI.h  of  th,-  Kidney  nnnmim,uju„j  Arlirily.    695 

t..  *  H|.lu.r..  who«..  .li«„,..ter  w.w  il.«  „„,«..  .,i  ,1...  two  .Imu.eior,  of  the  ca,«<.l.. 
Tho  hKunm  ru|,rr«.,.t,„«  y,,!.,,,,,,,  j^jve,,  i„  tl.i.  ,«,«r  wore  ..l.taincl  l.y  .-..Imij/ 
til.  ....■an  nullum  „{  ,1...  ,.,.,.,,,1,.  ,.x,,re„.,.l  j,,  ,.,i,,,„„  „„.,  ,,j,i,,j„^  ^^  ,^^,  ^^^^^ 
}h-urr,t„  .onverl  tl...  tij..,r..H  ii.io  cuhir,  ...illi,„ctri.«.  th.y  ...unt  U,  nmliiplu-i 
by  42X10-''.  Tl...  Klomer.iluH  was  aU.,  ciuparo,!  to  a  M|.h..„.  who... 
.  ian.He.  w««  ,h.-  .li,u....ter  of  tl...  ,,„,.„„i..  „.;,„„  „,.•  ...axii.m...  spnc,  b,.tween 
tl...  Klon.,.,,:l,r  H..rfuc«  an.l  il„,  ca,,m,lar  m.rfa.v.  Tl..-  .Iiir,.r....cc  I.-tw,..,,  tl... 
tw.,  volume,  ti.,..  a«...rUino.l  kIv.^  uh  u,.  a,,t.,..x.,nal..  eHti...ate  of  the 
voliiiii..  of  the  fiui.i  oontaiii...!  within  the  capmik.. 

In  .....aHiirin^,  ,1...  t,.l,ul,..H  a  H..,tion  ..f  a  ,.roxi..ml  .onvohu.-.l  tub.,!,.  lyin« 
...•ar  to  the  K'Ion...,.,IuH  was  s.-l.-cte,!.  un.l  that  8..,tio«  .,f  tl,.,  ,i,H,al  co„volni..,l 
tuhi.lc  which  lien  ,.lo«e  to  th.-  |M.i„t  of  entrance  of  the  v..«m.!s  into  the 
Klo.„er.,I„H.  Henre  the  proxi.nal  Inla.ie  ,,rol«il.ly  l.,l..„Ke.l  to  tho  KJomerulua 
ii,ettsure.l,  ati.|  the  distal  tiil.tile  (iuriainly  <li.l  h>,  Ijolong. 

r.   Comiytrison  Uturtn  a  It,'Min;,  nn,l  an  Arlin-  Ki.hi.',,. 
A.   The  (il,.n,.ndm  mvl  Co,,,ul,,-1\u>v^  are  alwavs    n,a,ke.'l   .lilferenceH 
betwet.n  a  resting  and  an  active  Klon.eruh,..     A  n.^ting  «lon,or.,lu.s  apj^ars 
to  be  n,ade  up  of  a  .len.se  tissue  cl.isely  packed  with  nuclei  (tij;.  1)      The 
glomerular  surface  alwiys  lies  in  c.ntact  with  the  capsule  waU,  and  th.- 
whole   Htructuro   i«    usually    irregularly   .piadrangular    in    oullin...      After 
activity  the  glonierulus  stan.ln  away  clearly  fr..n,  the  capsule.     The  outline 
of  the  Klon.er.,lus  is  lobular,  and  in  structure  it  is  n.uci,  looser  than  the 
.esl.ng  glomerulus  (Hg.  2).     It  also  appears  to  be  filled  with  large  vacuole- 
hko  spac-H  approxin.aiely  circular  in  section.     The  nuclei  are  well  .sej^rated 
As  a  rule  the  number  of  blomi  corpuscles  containe.l  in  the  glomerular  vessels 
IS  .juile  small,  far  fewer  than  in   the  resting  glomerulus.    This  we  think 
may  \m  <lue  to  the  expulsion  of  the  blood  from  the  capillary  loops  after 
excision   of  the  kidney,  or  to  jmHt-morlew   laking  of  the  corpu.selcs.      The 
latter  may  be  prmluced  by  the  .lilfusion  of  water  from  the  capsule  through 
the  walls  of  the  capillary  loops  after  the  epithelial    cells  have   died,  and 
before  the  fixative  has  had  time  f.  act  up..,,  them.     This  would  account  for 
.l.e   very   characteristic   vacuolated    appearance   of    the  glomeruli  already 
alluded  to. 

We  were  never  able  to  keep  the  blood  in  a  ki.lney  that  was  excised  at  the 
be.glit  of  activity.  At  the  instant  of  excision  such  a  kidney  is  hard  and 
fuse,  and  instantly  beconie.s  .oft  when  the  first  ligature  is  tie,l  round  the 
Iji'dicle.  This  is  even  the  ca.s,.  though  the  vein  be  first  ligatured,  and  though 
the  kidney  may  lu^ve  been  separated  from  its  surrounding  tissues  before  th" 
diuretic  was  a.l„,inist^red   in  ord.-r    to  give  ample  lime  for  closure  of  the 
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3I>6       iVof.  Mr,K|i..  arnl  Mr.  .Murk.-n/.i...      fhi  (%,u;,rM  ,„  th,- 

';.""'■*■  "'"""  '■' '^   l-'^^'"«  "T"'":''   <l-    <'.i,.M.,l...       Kv..,.  ,h..,,  ll„.r.  „   , 

.l.-.t.m-t  ..«.„,„.  „f  ,,U.|  „„.,„.,,  „,..  ,  ,,,.ul..  ,u„l  tlu.  .orl..x  n.pi.lly  „.i.;. 
•"  .-.I.M.r  «.  II...  t..,.,i,.„  fdlH.  TlH.  ^u.^wr  th..  t«n,Mo,.  «i  the  i,.«u,„  ,„ 
l-Kutur...  tl...  «r«au,r  in  thU  f«li,„.  ..f  tim  .'ort.x.  «n.l  Ihn  H«.ii..„.  of  .„.  |, 
ki.l.u.,.  „u,y  .how  l,uf  tr.M..M  ..f  I,|.h..|  i„  a„v  ..f  th.,  .aiaUarK  an.l  hut  h.il. 
Ill  thi*  vi'itiN, 

Th..  dmnn..  in  ih.,  sh^m  ..|   n..wi,mnH  c.i,«ule  when  th..  ki.ln.'j- !...,•.„„.. 
m'tiv..  m  v.-ry  .liHiin.iiv...     It   1h.,.„„.ph  .innlur  or  ..lliptir  ,„  ---ction    m„i 
then,    m   ulwayn    llui.l   iH-tw-t.!,   th.,  ^lo,n..r.,h..  ..u.l  lh„  ,<.,.m,I..  w.ill      |„ 
nmny    ....tance,   wo   Iwvo   not.M    ..„.,   o.h-r    hiK'hly  .u,.«««tiv..  .,.,.,.,.„.,„. 
Till.  IH  that  tho  flr«t  iM.rtion  of  the  ,.roxi..ml  tul.uh,  ha«.  in  ,.h.,«,h  ir  wh.,  I, 

a  fn.«  .l>ur..,i.  w.«  e«r:,l.Ii..he.l,  1 n  .liH,..„.h..l  ho  mh  to  a,.,,..«r  aln.-.t  a  lur, 

..I  tho  ciimul.,  wall.     An  i,„Un,«  of  thin  is  illuHfrat...l  in  tiy  S      It  i.  u  v..,a 
cWr  ,n.heut.on  thnt  th«  c,.,mule  «n.l  the  »i,Ht  ,.«rt  of  the  convohite-l  luhui.. 
huv,  iK......  .suhj,.,„..l  to  u  hi«h  inUTiml  jm-HMir.,.     Tl.re  are  furth.-r  imii.  , 

t.on.,,non.ovvr.thul  iho  c..,.«uU.  has  het-..  .liHl..n.|...i  to  a  .\m  much  larpr 
than  It  ai.,H,arH  in  the  Hertion  affr  lixation.     Th.-  action  of  a  hij-h  intr. 
cuiMular  ,.r...ssur.  also  ade-inutdy  cxj-lainn  the  change  of  nhajm  from  im-Kularlv 
quaaranmilar  to  Mphen.iilal  or  i-llipsoidal. 

1$.  Th,    T„lwU..—'nu'  contract  Im-Ivvl.,!!  the  tuhules  at  r...Mt  an-l  after  th..^ 
have  been  in  activity  Ih  just  «h  Htrikir^.  an.l  in  sonu,  parti.;ular8  has  alr..u,lv 
tH...n  .Icscl...,!  by  sevral  obHc,v..,s.     I„  this  i«,mr  we  deal  i-ntirdy  w.il", 
'  lmn«es  u.  the  total  .li..n.,.tt.r  an-l  in  th-  lumen  of  th.-  tnl,ul..H,  an.l,  moreov.., 
reHtncl  our  attention  f..r  the  .n...si  part  U,  th.-  tw..  ..onv.,luUul  tubules 

The  n.agnitu.le  of  these  m-veral  changes  is  bnui^ht  out  by  the  f..ll.,wi„.. 
meamirenient,  taken  fr.un  Kxp..rin„.nt  10.  The  n.eaHuren.entH  are  in  n.i.rons 
an.l  each  ih  tliu  mean  ..f  10  meu.sun.menlM:— 

Kxpt.  10.— l;.  ki.ln.'V  resting;.     L.  ki.Incy  five. 

H.  L. 

Glomeruli  ami  ca]iHu!es—  ''' 

K.|uatorial  .lianifter    1(>,S4  144-0 

I'olar  diameter     7,^-4  lO.^G 

''^I"'<-'"    :iO               2.;-,S 

Hence 

M<>aii  diameter  cajtstile  93-4  r'38 

«l.imeiulu.s    nOl  1000 

Approximate  voluine  capsiiif.     ...  10L>  237 

»•                  ..       glomerulu.s  92  12.'( 

••                  .,       llui.l 10  112 
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(Uonieruli  and  ruhnl,,  „f,h^  KUnry  .ueornj^^tnifiny  ArtnUy.    :,'J7 
CunvdhitiNl  mJ)iil,.,_ 

iVo^iiiml.     Kxi.Timl  .liium-t..r    .,       H4  H4 

'•"""'" 00  17  »i 

I'taUl.         KxttTiml  i!iami*t*<r  ...       lil-j  :i.n 

'■"""Ml 7  2  0().,j 

««'lght  nf  I{.  ki,||„.y 10.9 

L.  kiiliu'y \Q2 

TI..-M.  .i.„,v,  .how   ,n.mt  ,\mr\y  l,.,w  .uCmmv..  .  Pl.a,,;;..  in  m!,..  of  the 

,.(k.rent  ,..rt«  ..f  tho  renal  ,„1-. ...„,..  .h.M.  ,t  ,.  thrown  i,a .tivity 

ri.u.  th.,  cfti-acity  of  the  f.,,m,.l.,  i.  n.o...  than  .hmhU-l  (to  2.T'  .^-r  ...nt  )" 
<UMy    l...,.,,uM..   or   the   very  h.r«..  a-cunnilation   of   (lui.l  whi.l,    han    U.en' 
MH|r......!.      Ih..  Klon..-r..lu.    i.,  howevr.  incrua,.-!  to    y.Mi  ,«,.  ,...,.,    of    ih.. 

vohnne  o,'  .h.-  «lom..ruI.,«  at  r.«t.     The  .hmT.-n....  are  in  ,.„l,ty  .i.ll  ,„or« 

nmrk...!,  lor  a  Klonu-rulu,  actually  at  rest  ha.  no  hj^™  l^tween  the  ulon.ernlu, 
an.  the  .apsnle  wall.  wh,.,,aH  in  the  ri«ht  ki.lney  of  ,his  anm.al  no  le.s  than 
-  of  th..  10  .apsnU-H  nH.a«ure.l  conta.ne.l  tluM,  thou^-h  hnt  .sn.ail  in  an.onnt 

We  .nay  con.In,le,  then,  that  In.th  Bownmn'-H  cu,.«nie  an.l  the  .-lomeruln. 
are  .hstenmhle  Htruetnres.  an.l,  further,  that  .InrinR  activity  the  j,lon.ernlns 
'l.x.«  not  renmit.  in  contact  with  the  ea,.Hnle  wall,  all  of  whirl.  Htr..n«lv 
op,Hme«  the  filtration  theory  of  Klon,erular  activity.  These  two  .onclumon, 
an.  conhnne.1  l.y  every  exi^erinn-nt  we  have  jx.rh.rnie.l 

When  we  turn  to  the  meam.ren.ents  of  the  tnhulen         nhan«e«  „r ,nallv 

.str.k...K.  1  iu.  external  .lia.noler  of  ,ho  proxin.al  tuhu.,  ..  ..nnally  nnaltere.i 
.ut.whereaH  the  resting  tul.ule  h,.s  no  lun.en.  the  l..l,nle  after  action  ha,  a 
\J,-  Inn.en  (4..  ..r  cnt.  of  the  total  .lian.et-,).     With  the  .listal  convoh.te.l 

uhnle    ,  ...  oa...   .s  so„.ewhal  .liffe.ent.      The  total   .1 eter  in  n.arke.lly 

.ncrea...l  ,0  1...J  ,K,r  cent.).  The  Inn.en  of  ,1...  resting  tnhule  i,  .".4  ,.; 
cent  la.t  that  of  the  active  tuhule  >li  ,«,r  cent,  of  the  total  .lian.eter  of  Ihe 
uhule.  .1.0,  the  lumen  of  the  a,  ,ve  t..bnle  i,,  ,S,  ti.nes  Greater  than  that 
<.f  the  res  .ng.  A,.,.arently,  then,  J.e  ha.sen.ent  membrane  of  the  proxin.al 
convolnied  tuhulo  is  Factically  inextenmhle  with  the  force,  at  ..lay  in  this 
nmtance,  whereas  that  of   the  .listal  convoluted   tubule   i.  extensiile.      ,„ 

MhtubuleB  the  cells  are  di.sti,.ctly  .lattene.l  .. gainst  the  l,a..n.e,,,  mem 
as  a  result  of  activity. 

II.   C.mi^arL'om  h,fu;rn  a  UeHti,u,  „,nl  „  J)mii<.uhn;l  Kidnry. 

Tl.e  mea,sure.nents  obtained  in  an  exj.erin.en:  of  this  character  (Experi- 
nienl  II)  were  us  f,,ll,.w?:—  ir.xptri 


.^.Mimum£4M^^  •*m'  w 


M.  I. 

<il<>mi>rMli  ami  (a|xiili»>~.  '*'  •*" 

K-iimiorial  <liitriM'ti.r    ^^^^  ||.,.„ 

l'..|«r  .lmi.M.f..r     -ag  v',  > 

„  **»•""'    3'0  i4.a 

M<'«ll  .lirtllirt.T  C«|WI|||.    §7^  |„.,.„ 

wI'iuhtmIiik    R4-0  n<t() 

A|»|.roxiiimlf  vi.liiiiii.  |.a|»„||„ ^.j  y^,^ 
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rtui.l H  :,i 

(ollVdlllllll    tlll.llll.H    ~ 

I'l-oximol.     Kxforiml  ilmtiiH,.,  ...       4flo  4jo 

'•'"""" 1-4  104 

HiHUl.          KxtiTtml  .litttu.'li.r  ...       u'4  0  2H0 

''"»«"•"     ion  i7.(j 

Ui'lulit  of  |{.  kiiln.-y H4 

I.,  kiiltii-y  lO'fl 

i"   ••,iH..x,,.ri,„e„t  the  .....„«..«  ar«  ..,.i.r..ly  in  the  na.ue  -lir-.thn  an  i,. 
c  ,.....1.„K.  and  the  n.««„.t„.lu  ..f  the  varu.un  chan„.  iH  aUo  uppr..x.„,Ht..|, 

k.d  .  ,  ot    hm  ex,.r..„.„t.     The  diHermco  i«.  how-vr,  ace t.-.l  Un  Uy  th. 

f...a  .hat  .h.  .hun...  in  Kx,K.ri.uont  10  wan  ^roator  than  in  Kx,..rin...nt  11 
I  ...  .ncrea^e  .n  vohnuo  of  the  .a,.,,].  i«  to  170  ..r  cnt.,  of  tho  ,Io,..eruIu., 

Kx|.t.  :i._l;.  ki,Iney  frc-.     I..  ki.h..-v  !,...•  ,„.,|  .U.ca|.sulale.l. 

R.  I* 

<iIoiii('riili  ami  cajisuli's —  '^ 

Kiiiuitoii/i!  <lMiiu.ter    i,;-.,  ,^.,.^ 

TolardiamHer    joo-h  j,-"o 

'*'""^"    1-li  20-6 


■A':%m^* 


'6kM 


::»*t 


ll<*ltl)> 

.\tfitii  <liittii('(cr  t'it|Miti|p  ,,,,, llHU  IL'7  1 

ul««iM'riilii»    l(»>t(4  |iiti;i 

A|«|>rrnilmj«i.' v>iluiin«  (•tt|«.iil.' :,'{i',  ■.»•- 

«l<im>'riilM»  I'.'H  |.*.| 

»  ..       rtiml 77  |irt} 

('<IIIVil|lt()'<l   llllilllft  — 

rri)xiiiwl      Kxffriml  iliiiiiii'tfr    .,  44  .s  4M0 

l"»i"n .,,  I.i-o  j;»H 

•  H-lnl.           K.xtcriml  ihniiifiiT  ,..  a.ll'  :!?» J 

l.iiiiifii 24'H  !'!» J 

W.'iiflit  i,f  It.  kiiln-y Jin; 

I.  ki«lii.'y V.\\ 

The  two  ki.lni7N  iihuw  lli.-  kpimtuI  cIi»uik'.«  ..f  a  .tiim<Hii<  in  u  w..|l.|,„itk.H| 
ii.iu.riiT,  Tl...  .•X|H.riii...ril  f.ittli.i  ^li.,««  ih„i  th.'  .'(fisri  „f  .l,,«|«.„lHti..ii  in 
to  cttiw.. ..  n-l.»livt.!y  Krfai.T  <.)ii.an«i..i,  „f  iH.th  p«|hiu1.'  an<i  Kl'>ui.riil.is.  \\mi, 
tliB  caiHiule  in  not  m  wll  w\\,tnH\  »•  in  tl...  nornutlly  aelive  ki.ln.'v.  'IV 
.liffert-nr-..  in  thn  liilfti.uion  of  th.' coiivoIiiImI  ml>ul..«  i«  n^uin  in  fHvonr  of 
the  <lecii|muhil.Hl  ki.lney.  Thin  !-,  |Muti.  tihiily  hm-u  with  rt^wA  to  thn  lum.n 
of  th.'  proxinml  eonvohit.-.l  iul,ul...  Wht-r.-uN  il„.  n.tio  of  ili..  uxt.'rn.il 
liiaiiieter  of  tlie  Hrnt  tonvohit.ul  tiihtilu  ol  thi' iiecajmiihuo.1  ki.liicy  to  th»t 
of  tht!  free  ki.ln.-y  in  1  to  107.  thn  ratio  of  th.-  Iiaiiim'  i.-t  1  to  l.'a 

Hence  wh  may  .on.l.i.l..  th«i  .U-eupmihition  roHultx  in  an  immiHe-l 
cli^t«nHion  of  nil  th.-  .^orti.al  i«rts  <.f  thf  kidney  tuhulc  when  it  in  thrown 
into  activity. 

In  the  next  sroii|.  of  eximriiuentg  one  of  the  kiilnt-yH  was  oUtrucU-.l.  Th»« 
^.Touji  iioinprises  three  coninariHons. 

IV.   Co„i/»inson  „/„  l;,.sl,n.j  K'kIiuii  with  itu  OLstni,t,,l  A'iiliu;/. 
Kxjit.  11'.  — 1:.  kidnt-y  r.'Ming.     L  kiilni<y  ol»Mirii(t.Ml. 

K.  I,. 
<Iloniprnli  jinil  cajwuli-s — 

E(iiintoiial  (liainetiT    !»,s-4  i;50'4 

I'ohir  <lianifli!r     7(;()  111-2 

Spat^e    12  24-8 


t'*^taM 


HiHitt  .lm„»lpr  t^i^uir  ^-jj  j^^^^ 

kLuiwuIu.    |e«  „,iy 

KlotriPrulu*        m)  \\\ 

""i'l 3  109 

I'r..xii.ml      Ku..r.wl.|i,,tt,..|..r  ,.        44.,  4;,,, 

'•'""'■'I g^  j*^ 

'••""•■»• 110  2,8 

"••i«lit  of  K.  ki.lrn'X 7  7 

»  L.  ktilhi'y    ||)(^ 

KM't.  (i -I..  ki.l„..y  fr,.,..     \i  ki.i,,..,  „Utructe.l. 

•iloiii.Tiili  iiti'l  en|wiili.«__  '^  '^ 

K.|unt"iiiil  .Imiii.'tiT    («^.(.  jj^.j^ 

I'oltti  (Imiiicti.r     ....  — ... 

u  "  -  1000 

spate    „  „ 

„  «•-  ItiO 

neii  0 

Mmii  .luiiii.n.'r  ...|.Mil,.  j^^.^  j^^ 

"  "  ;{l<)ni('iiiIiiM     f<2l.'  >s<).4 

AM-Mxiiiiut.- volunu' .ai.hiil.. «,"  "  ,_^j. 

»•  ,.       Kloin.TuliiK  C!t  so 

••       ""'•' 17  57 


iiiu-^'n 


All.  »•«.* 


I'riniliiMil,     K»ii.r»i.il  i|i4i,i#t,-r  ...       ;(«■.»  .vi,  j 

'••»'"••"  »ifl  liu 

'•»»»*•«  .. l:'ii  IH4 

grok. 
UViiiht  of  I.  |,i.||,..v |j|-, 

IJ  ki.liMV i;,  3 

Thi.  •x|mr.i„..f,i  .Im.w,  .,.,iu.  .l.,4rly  ll...  ur-^t  ..«W  t  „f  ..Ur.un..,,  „,„,„ 
tl...  .I..i..n....n  or  lh«r«,-,„|..  ...i  .M.um..Ut...„  ..f  il.u.l  w.ih.n  th..  .a,«..|., 

K«|il.  7,— 1{.  ki.liiey  .U«j».iilat...J.     I.  ki.liwy  .ib.lru.tml. 

K.  I. 

(•Initii'rtili  anil  caiwiilf*  _  "'  **" 

Kniiiii..ri4l  iliaiiit'UT    \,i\2  |;!(»4 

I'olar  ili4iiM*ti*r    Joi'ii  1 1 1  ■» 

'^1"'"'    !IH  L'UO 

.Mfuii  ilkiiKtfi  L-ii|Hmlu  1 1 1  ,j  J 2<( « 

k-l-'iinTiilii*    Kii  jj  |,„,^ 

A|i|»r.ixiiimte  vi.liiruf  i;ni,«,iili.    ..  174  v;;(, 

ulxiiiuruliiH  \:',2  i;.'H 

lliii.l    42  j,._, 

Coiiviiluird  tiil.iiI.-B— 

I'ruxinml.     KxU'iniil  ilwin,-(«.r  ...      4j()  4J..J 

'•""'I" l.Vl  170 

iH^nl.          Kxt.-nml  iliaiii<tt'r  ...       2X0  aio 

Guillen 20J  2!  •' 

K>»i 

Wt-ijjlit  of  U.  kiiliR-y 10'7 

L  kidriuy no 

Tl...  r,.s„ltH  of  the  nK.««uu.n.,.nt«  i..  thin  cxi^rinu-nt  .how  tli.u  olmirnr,i,.„ 
-  tl,e  urt-ter  result,  in  ,i,.  incna.,,.,!  exp„n.i„n  ..f  the  .ap.ul,.  ,.f  th- 
.  «tructo.l.  us  c:on.,«.re.l  t..  i hut  of  th.  fn-o  u.tivo  kidney;  ,hi.  .h  ent...-lv 
•luf  to  u  greater  aocunmUtio,.  „f  flu„|  within  it.     Tho  convoluit,.!  tul.ulJ. 


«"J      IV..f.  Hn>,li,.u,Hl  Mr.  M,u'k.m\e.     On  C/nmyes  in  the 
.  .«tHl  tuhu!...  wh.oh  shown  .  somewhat  ^roater  ...xpansion.     The  lu.ninu 

';:l;;:i; ,!:, "  ^^'"■""'^'" "'"  '''•-'-«•—  --  -ther  .ow.  h..t  .,,e 

In  all  the«o  ol,Htn.et..l  kidneys  the  eHV.et  .,po„  the  ,„e.h.lh»  is  very  ,...rk..,i 
N.;t  o..  y  ,«  the  pe  v..  of  the  ki.U.ey  «rea,ly  ,li.ten.h..l.  l.„t  the  pyrumi.l  , 
.1    ve,.  hack  towanis  the  cortex.  ar„l  a,,.earH  very  ,..,.eh  shrunk....     We  h 
..fte..  seen  .t  so  contracted  aH  ,o  a,,.ea.-  only  ahout  a  q-.arter  or  Ich  of  „s 
.orn.al  s..e.     r,.  the  .ectio„«  the  eo.lecti..«  tuhuK.  are  .lattc.e.l  a...l  en  „ 
U.e  l.x,,.«  of  „..„  e.  however,  contain  flni...  and  often  appear  to  he  al,o..t      « 
-ne  ...e  a«  .„  the  nor.nal  active  kidney.     The  api.ara-.ce  of  the  pyran.i 

that  kidney  h,„l  been  obstructed  in  the  exp,.ri,ne.,t. 

TlH.  last  group  of  exi-eriments  co.nprises  a  con.parison  of  various  kidneys 
u.lh  a  k..l,.ey  which  was  both  ohslructod  and  decapsulated. 

VII.  Co,njmri.on  of  a  Re^lv,;,  Kl,h.,,  ,-UI.  a  Dempsulated  u,,l  Obstruct../ 

Kid  III' II. 
K.xj.t.  1. •}.-!;.  kidn..y  .estin-      L.  kidney  decaj.sulated  and  obstructed. 

H.  h. 

'Uomer.ili  and  capsules—  ''  '*' 

K(iuatoiial  diameter    11(^.4  |.,y.Q 

Polar  dianieter    79.,;  jjQ.g 

„  ''^Pace    o.^  .,..., 

Hence  -^ - 

Mean  diameter  cajisule  950  119-4 

gloiiieiulus 9Vt;  m-'l 

Appi-oxiniate  volume  capsule 10"  21;? 

"  ..        glomerulus  90  Us 

«"''! 11  95 

Convoluted  tubules — 

Proximal.     Extern  il  di<»::'eter  ...  460  49-6 

Lunien q-O  2ti-4 

Distal.  External  diametei'  ...  218  .S4-4 

I-""H'n 10-6  24-4 

VVei;,'ht  of  R.  kidney 14-5 

L.  kidney  10-3 
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An  fxa.ninuli...,  ,.f  tl,,,  ii>,„n..s  hniiKs  .,„t  ,in  fum im  in.nMHi-  in  tli."  M/e 

nf  th.,-  capsnles,  .liu-  clii..||y  t„  th,.  iu(T..iis..  in  the  aniuiurl  „f  the  llui.l 
r..nt.iine,l.  The  .■Hecl.  up-.n  the  .u.nvol,u,..l  tul.ule.s  is  a-ain  nmst  nmrk.-.l. 
Otherwis.'  the  ti<,'un's  iv(iiiiro  no  fi!.>her  ctmiinent. 

The  rinht   kidney   wan  not  »  ::.;..,   !>   .,t    rest,   as  was  in.li.atcl  l,v  the 

M.RToscopic  apiKiurance  of  the  ;  ..„...n,Ii.     Iu  y  instance  th.re  wa«"  flm.l 

lieiween  tlie  glomoriilns  ami  th    -a     ul.-. 

Vlir.   (',„ni,>rU„„  ,>/„  F,:r  A.,/„.  /  .■    /  „  l,.n,i,.„lal.,l„,„l  OUlni.tnl 

Kiilni  II. 

Kxpt.  1.— U.  ki.lney  free.     L.  ki.lney  iletap.sulate4  an<l  ohstrncttMl. 

K.  I.. 

(lloineruli  and  capsules —  '*' 

Ecpiatoiial  diameter    l.lytj  i4::!.,j 

l'"lar  .hanieter    lOiJs  iL'.Vti 

^1"''="    lioH  31-6 

Hence 

-Mean  dianieier  capsule  121-2  I o4G 

;.'!■ 'luerulus 07-4  IU:V0 

Approximate  Volume  caj)sule 22:5  :^0u 

J,'Iomerulun       IIG  i;>,7 

fliii<l 107  108 

('onvoluted  tubules — 

Proximal.     External  diameter  ...       48-2  .-.l^ 

Lumen l;V2  240 

Distal.  External  diameter  ...       :',80  39-8 

Lumen 29U  30-8 

The  general  result  of  the  exi«rinient  show.s  that  the  glomeruli  and 
convoluted  tubules  are  more  di.tende.l  in  the  decapuilated  and  obstructed 
kidney  than  in  the  free  kidney.  In  this  instance  the  volume  of  the  capsules 
became  enormous,  with  oidy  a  slight  increase  iu  the  volume  of  the  glomeruli. 
We  w.,uld  emphasise  the  very  great  size  of  the  lumen  of  the  ^proximal 
convoluted  tulnUe. 

Expt.  4.— R.  kidney  free.     L.  kidney  decapsulated  and  obstructed. 

K.  L. 

Glomeruli  and  capsules —  ''" 

Equatorial  diameter    l:!7-6  i.-,2-4 

Polar  diameter    112-4  r'2-4 

Space   10-4  22-0 
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Mi'iin  (liiimetfr  ( ujmulo  i -j.VO  1  ;!74 

gi'iiierulus...  114(;  11-.4 

Ajiproxiiimte  voliiniu  ai|)8ule    ...     J44  304 

••               ..        },'lomeriilu.s      Ihh  I'j'j 

»•                "        rtiii'l oG  l;H2 

Convoluted  tubules— 

I'rnxinial.     Ext.Timl  .liameter  ...       45  6  434 

^'"'"L'n 15-2  22-« 

I>iMtiil.          K.\teinal  (liaiucter  ...       278  2y-4 

'-•"""■" l.V«  21-2 

...  .  ,  «'"'• 

Wi'lgllldt  1;.  kidney KJ.r, 

II        L.  kidney ]h-7 

TI...  ,c.ult.s  obt.iiMo.1  in  this  exi«ri,uent  in  every  way  c..„,inu  thus.-  sh.wn 
m  the  previous  fxi-eriinent. 

IX.   Comp,n.o>,  of  a  Dnapsulatal  Kvlanj  ,rUk  a  lMr,ps„/„t.,/  an.l  Oh.trvr,..! 

Klilnry. 

Kx,,t.  2.-L.  ki.hiey  deca,.sulat.,l.     If.  kidney  .lecapsulafd  and  obstructed. 

I'-  R. 

lihinieruli  and  capsules —                         '*'  ''' 

Equatorial  diameter   142-4  \i:)\-> 

I'olar  diameter    i22-4  l^o-' 

•'^I'*'=«^    G-2  m 

Hence 

Mean  diameter  cai)sule  i;i2-4  \^y<y 

"           «         gloniurulu.s 1262  l;J2'8 

Ap|.roximate  volume  capsule     ...     290  383 

"               II        gloineridus      251  293 

lluid 39  90 

Convoluted  tubules — 

Troximal.     External  dianieU'i    ...       47-4  47.0 

Lumen 12-4  lo-o 

r>istal.         External  diameter  .. .       30-4  304 

L"i"en 18-8  24-2 

grni. 
VV  eight  of  L  kidney 1 3(j 

R.  kidney lG-(; 
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The  results  oftl.e  .xpniment  ar.-  u<-ui„  v.-ry  ,U.,.i«ive.  a  ...ul.le  u.int 
U-in«  tl...  luy.  volume  iho  gloiu-ruli  i„  l,oth  ki-ln-ys.  VVe  wouM  uK«i,. 
I->n.toul  ,  .:.,  the  main  effect  upon  the  conv.,I„t,..l  tul.uK,.  i,  «ee«  in  the 
(liMlal  ttnmle.H. 

K.x|.t.  :..-l:.  ki,h..-y  .leonpsulate,!.     L  ki.I.u.y  .l..capHul,u,..l  a..l  ohmructed. 

U.  L. 

(iliiiiieruli  and  ciipsiileH —  '^  '^ 

Efiuatorial  iliamcttT    i44.f<  j-^.^j 

Polar  diaim-ter    lUtj  ij-g.^ 

'^J'^^""    L'4-0  :{7G 

Henco 

•Mi'an  iliametcr  capsiilc  VlH-l  1  U'' 

f,'loiiicriiliiM l(i4-j  \Qij>\ 

Approximate  volume  wipaule     ...  26.')  .T." 

•>  ..       >,'Ionii'rulu.H  141  ].-,] 

fluid  l2->  224 

Convoluted  tuliules — 

I'loximal,     Kxternal  diameter  ...  4-,a  ji-o 

I'"i"eii 20-.S  2rj-2 

I)istal.  Kxlernal  lUameter  ...  ;{40  420 

'-"•"en SM)  300 

gnu. 
Wei^'ht  of  K.  kidney 17-0 

L  kidney  180 

The  fif<ures  are  in  agreement  with  those  of  the  procedin«  experiment  with 
the  exception  that  the  volume  of  the  glomeruli  in  this  instance  is  .small  In 
E.xpenment  2  the  hlood-pressure  was  low  («:;  mm.  Hg)  and  the  dmresis 
moderate,  whde  in  Experiment  5  the  bloo.l-pre.ssnre  wa.s  hii-h  (130  mm  HlM 
and  the  thjw  of  urine  rapid.  ^ 

X.  Compurison  0/ an  Ohstructnl  Kidiinj  ,rith  „  Dempmkttnl  and  Oh.sf metal 

Kiiliuy. 
Kxpt.  8.-L.  kidney  obstructed.     It.  kidney  decapsulated  and  obstructed. 

I-  H. 

Glomeruli  and  capsules —  '*'  ''" 

K(inatorial  diameter    jog.o  108O 

Polar  diameter    95.5  y-.^, 

Space   n.<i  y.^ 


GOG       I'lof.  BriKli..  uimI  Mr.  Mack.-nzi.-.      On  (Jhn,uj,n  in  thv 

Hcnci' 

Mt'iin  cliiiiiioli'r  (:ii|iN.ili'  102-4  \{)\Q 

K'l""'i''ruluH    !)0(i  <»24 

AiiiirDxiiniite  voluiiic  cuimiilo     ...  l;{4  i;{i 

!•  „        lliiid 41  ;i2 

('■irivoliiUMl  tiilmleH — 

I'ro.xiiiml.     Kxtfiiml  diiiiiH!ler  ...  404  41  4 

Lumen ly-s  ij^.j 

l>istal.  Kxteni.il  (liuiii..ti.r  ...  2')  4  29t) 

Ltimeti 172  21'0 

grm. 
Weijiht  of  K.  kiiiiiey 15-,s 

„  L.  kiilru-y ITrH 

In  ttiis  exi*(iiniei.t  th.-  l)l(.o(l-i)rpi«nre  was  low  un.l  iho  fl..w  of  utinL-  humH, 
an.l  vith  it  ii;;ain  thf  volume  of  liui.l  in  the  caphuie  in  Hmail.  In  ;;emMal, 
it  ...ntirm.-  the  n-Hult  of  tlu-  preceding;  exiH-riments.  D.-capsulation  coml,im..l 
will.  ohstiiK'tiou  produce-s  a  ^-reater  .liHtension  of  the  tubules  than  ol.struction 
alone.  With  a  more  abundant  diuresis  than  occurred  in  this  experiment  ^i 
similar  result  is  foun<l  in  the  capsules  and  j^lomeruli. 

In  the  followinj,'  tables  we  collect  the  results  obtained  in  our  thin.'.'ii 
experiments.  In  the  first  we  give  the  means  of  the  approximai  volum.;.s 
of  IJowmans  capsule,  glomerulus  and  fl.iid.  and  in  the  second  the  ratios  of 
these  to  the  similar  structures  in  the  resting  kidney. 

We  would  not  lay  much  .stress  upon  comimriaons  between  these  fij,Mire.s, 
exc'pt  when  the  difTerences  are  very  marked.      There  are  so  many  varying 
factors  upon  which  the  actual  magnitudes  of  the  measurements  depend  "that 
to  do  HO  would  lead  to  erroneous  conclusions.     Thus,  the  results  vary  with 
the  blooiUpressure,  with  the  degree  of  diuresis  established,  the  duration  of 
the  diuresis,  and  esi>ecially  with  the  degree  of  extensibility  of  the  kidney 
Cai)side,  and  of  the  general  renal  tissues,  both  of  which  we  know  to  varv 
greatly  in  different  animals.     Table  II,  however,  shows  very  decisively  the 
enornious  changes  in  size  of  the  glomerulus  and  capsule  caused   by  active 
secretion  of  water,  and  more  especially  in  the  very  great  accumulation  of 
water  within  the  capsule  during  activity.       All  these    results  are   of    th.- 
highest  importance  in  disproving  the  i«ssibility  of  filtration  at  the  glomerular 
surface. 
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omeri.'uitd  Tuhnh-H  of  lh<'  h"uh>>-y  »rromj>'ini/ini/  Activity.    (',07 

Tal.l.'  I. 


R«iiting      , (^ 

Artire  frrn 299 

.,      deoftpx  uUt<*d    229 

„       (ihNtrurtrtt     ...  \\m 

I,      flecHpsulated  And  iiKfttruoeed     ....!.■  277 


nlltnin 

hrriilii* 

V,.|,.M,.. 
Ittllll. 

Cl|MTt 

iiHtnU 

137 
IA3 

0 

itll 
117 

\ 
4 

130 
157 

12(1 

(1 

Ttil.le  II.— Kiitios. 


BiiWIIlAllV 


Uluiiierulua. 


Re»tintf      

Active  fret' 

„      <l«t'apiiulst«d   

,,       iibntrueted 

„      (l<'Ctt]MulaU-d  and  obatruoteti 


1  00 
2 '42 

2  41 
2  OD 
2'9S 


•110 
■lil 
91 
60 
85 


Fluid. 


I  (m 

ID  (JO 
7-44 
()  (17 

ia'34 


In  Tables  III  un.l  IV  we  give  .similar  ligures  for  the  cmvolute.l  lubules. 
Table  III. 

Proximal. 


Distal. 


Resting     

Actire  free  

„      deca[)i<alated    

„      obstructed    

„      di'capsulikted  and  obatructetl 


Kxternal 
diameter. 


44-4 
4S-0 
46-0 
42  0 
47-3 


Eitemal 
diameter. 


I.umeii. 


0-4 
14H 
17-3 
19  0 
22  0 


23-4 
38-0 
33-2 

29-3 
3C-3 


9D 
22-0 
22-2 
20-3 
2a -4 


Table  IV.— Ratios. 


LHsUl. 


Resting    

Active  free  

„      decapsulttted 

.,      obstructed    

„      decapsulated  and  obstructed 


External 

Luuien. 

Kxternal 

diameter. 

:     diameter. 

1  umeu. 

I  00 

100 

1-00 

1  00 

ItU 

37  00 

1-41 

2-28 

104 

43  '2.5 

1-42 

2-24 

0  95 

47-50 

1  -23 

2-05 

1-07 

56-50 

1-51 

2-57 

r,()8 
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Thes-s  two  Uil.leo  briii;,'  .nil  tin'  l'..||.iwiii;,'  p.iiritH  :— 

(1)  The   oxicrniil   .liam.aer  of  il,,.  proximal  n.iivulut.Ml   t„|„.l,.  .lorn   ,.,  • 
ihatiifc  on  iittivity ; 

(-•)  A  Imi.4-  lumen  i.  .k-vdoiH..!  ,.,  Hum  ti.l.ul..  .hiring  .iiun.Hi..     It  van... 
with  th."  .Ibki....  of  -liuresiH,  un.l  m  nmikf.lly  incmis,.!  l.v  ob.tiu.tion  of  il. 
mvU-T.     Taking  tl...  avi-n..;'!  of  all  our  oL^frvations  it  aniounUs  to  n,-a.!v  |o 
p<i  rent,  of  the  total  .lianifter  of  th<-  tul.ulc; 

(3)  The  .li.Htal    convoluk-.l    luimle    is    ex|«.n.le.Uon>.iaf.al.ly    (fn.iu   Ho 
to  ir.O  iHT    cnt.  of  itH  mean  at  rest);  imil 

(4)  The  lui..en,  of  eoUHi.leral.le  .,i/e  (4-;!  per  eent.  of  the  total  .iiaiurt,.; , 
even  ir  a  resting  kiJney.  i«  more  than  .lotihle.!,  an.l  l,ecomeH  Gt)-'  jxt  .■..,„ 
of  the  tot.il  ili.iuieter. 

We  may  conclude,  then,  tliat  ih,.  first  .onvoluteil  tuhule,  i,:  tlwil  port,,.,, 
which  .,  sul.ject.Ml  to  the  highest  internal  pressure,  m  rolativeiy  inextens,l,|e 
transvers..|y.  r),,,  ,„^„,„,  ,„„v„l„„.,|  t„bn!e,  on  the  other  han.l,  m  tr,,,,. 
versely  exteuHihle.  Front  a  further  examinati.m  of  onr  sections,  we  j,,,!..,. 
that  the  proximal  cmvoiute.J  tubuKs  ,!o  indicate  an  extcimion  in  the  lon-itu- 
dinal  direction,  hut  our  present  methods  do  not  allow  us  to  state  tl,i. 
d.cisively.*  All  the  results  indi.'ate  that  an  internal  pressure  has  existed 
during  diuresis. 

Measurements  of  the  .liameters  of  the  various  portions  of  the  renal  tul,,,!,- 
...  the  cat,  when  at  ies„  a-id  after  .liuresis  under  various  conditions  show 
that  Kownmn's  capsule,  the  ^^lomendn-,  and  the  second  conv.duled  tuhule  are 
extensible  structures,  and  are  expanded  during  diuresis.  The  glomerulus 
leaves  the  capsule  wall,  a  considerable  accumulation  of  secretion  beiii"  fo,,,,,! 
between  them.    The  lumina  of  all  parts  of  the  tubule  become  greatly  cnlar 1 

All  the  api^arances  found  are  explained  as  resultin-  from  the  action  of  a 
h.oh  pressure  in  the  fluid  secreted  by  the  glomerular  epithelium  and  are  all 
in  accordance  with  the  piopulsor  theory  of  the  action  of  the  glomerulus. 

♦  If  we  may  niako  the  as^um,>tio..  that   the  v,.l„u.e  of   th, 11„  „f  th«  .onvuluinl 

tuuile  .loes  not  alter  daring  dn.reMH,  then  the  n.agnitu.le  of  the  Mufaee  areas  of  ,1„. 
cell,  m  a  tran»ver.e  section  of  the  t,.bule  j-iv.s  „«  an  i..,b,ation  of  any  ehanKe  in  l.nu-tl, 
If,  for  thi«  puriK;«-,  we  examine  the  re.»„it=,  of  K.v,K.iin.entH  10.  H.  l:;",  and  i;i  nhe,,  „,^ 
have  .hreet  co„.,M.ison.s  of  aetive  with  resting  ki,lne.VH,  we  fin.i  that  in  all  in-tan,,-.  ,|.,. 
proximal  .onvohHed  tuhule^  are  markedlv  Hf.tch,-,!  longitudinallv.  In  Kx,„.rim..nN  lo 
and  13  ther.,  ,s  .onM-l.Tal,!..  shortening  of  ,l,e  di.ta'  convolved  tnhnles.  an.l  u, 
Ex,.„menl«  1  and  12  flight  shortening.  In  Kx,H.,iment.  10  and  13  the  l,!.„Kl-,„-....,n,. 
was  high  an.l  the  diuresis  g...Kl.  In  Kx,K.,iments  11  and  12  the  blood-pieKsnre  wL  l„«.., 
and  the  .baresiH  only  moderaf.  llenee  it  wonhl  a,,,K.a,.  ,hat,  with  a  high  iMt.,,,,! 
pressure,  thi«  portion  of  the  tubule  i«  shortened,  /.,..  tends  towards  the  si.he,  i.,.l  sh..,.. 

"I      ■ 


(Ihmieruli  nml  Tnhuh'S  „f  the  Kidntif  <HTOti,i>rtnt/l)t'/  Actirifif.    6(»9 

liEsrmiTlON    i)K    I'l,  \IK. 
KiU   I       Mi.i.i|.li..toj(ra|.li  of  (,',.rf.,»  ,,f  |».,«,  Kiiliity  »t  ll,..t. 


ir"|.li.ili,>{iii|.li..f  ('..ii..*  ..f  (»p|».«it..  Ki.lii-v  iift.i  Ailivitt 


Kig.  :i.     I'nt'x    Kiilri.  V,      l>r 


■  lllallltliiri   llf    IK'i  k   nf  I  illlllli' 


ivmitf   uf   kIuiihiuIii.   uikI    tiilMilm  aftrr    ».'t 


X.'lflll 

ivitv,    nliiiw 


irikf 


Hakkison  AVI.  SoNH.  HnntiT.  m  Onliimn    t..   Ifi.   Muj,.«y,  St.  Martin'*  l,» 


Umilif  mill  M't,  k, 


Holf.   S„r.   /',;.,.,  It,   ,;,/.   87,  /'/„/,.  O-f 


Kl( 


I  IB 


Fi.;.  n. 


i.Mvj.Ksin    oi    u»Ui)siit  '.n  r»i( 


1.  j. 


l'lt\  .tuliu.i,    M      >|  Hit  ■. 

(itrv».w#ll».    *iih    ipso.tl    r«'|vi#nte    lo   tiwir    nuclriit   »•€»««■ 
poutiil.     hk    I-      II     Vint 

M  «>   U.I  I   M  ^j    , 

Ni>      i      i>b.v>'Vdtii<ii^   on   (iliiitj  pn-xviii*,   !•%   K     I)     Kii>'<ii  u  - ,, 

Vk»     4       Ih*  vhtmi-lf)  i)f  MrltirK  ijIhIih.  b\   ti    d     Vk^Miiit  o  ,. 

N«>     S       r^'e  r'»l-"'"- '•"""'' '>  I'l  llio  1'   .■.111,   In     \     It     M  ,,  »til  M  e/  ^  , 

No     •>      Th*  ah>..rpii.ii.  •>!  f.il  III  tlu-  iiitK.tiiu.  In   i,     I      VVil  »i»:«  ii  jr. 
No     7       I'Ik-  Uistrihi(ii.>ii  o(  i.ii. .  liL'tuU*.  pli.-^plMie^.  pol,i»>iiim 

.irul  itiiit  III  oliLitvil  intisji-,  In   M  u  n  I      Misn^  ,,, 

\><     M     Siiil.lv.>  tsiiMKii  .inJ  vii.«lphiitiu»icit  1.  I'x    \    i;    \l  1.  M  I  1  M  I     . 
No.    .)       l)|i     till-     ili^tiibrtuMi      If    pol.l'.Miim    III     roi.tl     ..il.     In 

t     I'.  llR.nv  , 

N.-  1.1.  1^11  111,-  |.|..1.,,|.|.,.  ii.itii.v.  ,.(  H,..  »;,|,M..n^c  pr..iiu.t.ni; 
Kf.nvi,,  .1,  V. .1111).'  .1:1. .■Ml,,  hv  I.  «M\ii«  I  1  SK  ,i,,J  ,\  Uhui 
Nf ,*l   «l  1  !   M 

V>'     II       riu'  i..|njvir  itn  ■   » alu.    ol    l,tu!    .iiul    huti,  ,    ,i,    i^mwMi. 

hvt.^MMik   I.  >^    ..iiJ  A     nm.K   M\.  MUM  "  -S 

No     1  J  .     1  tic  ,t.  ii,.|i  ,.|  ji.ji'.t  fr.tili.iti'.  on  the  t;  r  o  w  1 1 1  ol  iai*.  h> 

C   VXMIH     I       \K     .,I)J     .\       UhIvI       Mwvinvi  o   j£ 

N'-    1  ;  ;    V   iK'u    ■.  .'iKcphoii    4.!    li-.f    t'' 'itietul.tf    liihiium.    h\  , 

I   *■  n.u"iiF  '  I 

i>ii    .'i,iii;,'c%    III    ih.^    t;!  .111.-..,;,    ,,t.A    |.il>iil.->   .■!    ilir'     I  .M, 

kullK'v    .U.  .l:Mp.mMlli;   iUllMt"  ,    !.'.      I.    »,      ItMOPII     ,liul     I       |. 
\I  V<   KKN/ll. 

.u;r.--.aliii,  (.V  \U\SK  \  II  MMM  \  ,  ,.iul  I.Dl-  M.  Pill  I.KXS  I 
N"     1  I      Ilic   mnliaiiiMii  l.i,   x.iHuJil.il.itioti  li.im  .ultK  ii.iliii.  In  1    "  -^ 

Ik\sk    a     M\nim\n  rtiul    I.. UN    Nkrnii.H.^N    I  i<  x-i  w  ' 

\>'     II.     .\Jtcn.iliil  x.iiio.lil.il.ii  iiu'ili.iiitsMis  in  the  L.it  ,(t  dilKr.iil 

IKfS.    In     1'U\\\     \        ||\Kl\MN     .11. J    1. 1;. Ill     i,      KlIlh.HN  .... 

No.   17:  l.oc.ilioii    ,1    ilu-    .iJii'n.iliii    v.iNv.(Jj!.i!,.r  mo.  Ii.iin-,iii^ .  hv 

I'uwK   \     Mmmmv^     I.    G     Kiii„.Ksai.a    l.oiK    Ihxsiu        c.  .• 


J> 


"->> 


